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of the radia argued that the average molder with © bars An eatreme version 


the success- calloused) finger ends was tempted t had it that 

castings ce finger-tuck the sand too hard under the vious radiator 
pended almost entirely — upon 
individual = skill, tradition prevailed 
among outside she ps to the effect that 
the radiator molders had the ends ot 
their fingers ground on the emery stone 
every morning to imsure the proper de 
‘ree of sensitiveness. On account of the 
comparatively thin metal section im. the 
castings, it Ww: essential that the sand 
in the cope part of the mold 


be rammed unitormly and it wa 


when a mat 
experience secured j 
im one ot these ound 
ries, he had to submit 


to a surgical! operatiol 
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whereby the tips of a 
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would have developed a light and delicate 
touch that would remain with him as 
long as he remained on the job. 


In common with many other foundry 
traditions, the foregoing probably is 
slightly exaggerated; but it illustrates 
the point that the individual skill of the 
operator was the controlling factor in 
the production of castings. The manu- 
facture of radiator and boiler castings 
still is a highly specialized branch of 
the foundry industry, but the improve- 
ments introduced in recent years have 
heen along the lines of providing better 
and more accurate equipment, more suit- 
able buildings, and mechanical methods 





of handling the various loads, rather 
than in any attempt to improve the skill 


of the operators. 


By this it is not meant to infer that 
these molders are recruited haphazard or 
that green help can be broken in to make 
these castings after receiving one or 
two lessons. However, many of the 
dangerous pitfalls have been removed 
and automatic safety devices have been 
introduced to a considerable extent. So 
many variables enter into the produc- 
tion of castings that a reasonable amount 
of scrap is recognized as inevitable in 
every heat. Even under practically 
similar conditions, the amount of scrap 
wil! vary from day to day. An infallible 





process by which every mold will pro 
FIG. 2—AN IRON PLATE PREVENTS THE FLAME EMERGING FROM THE VENT 


luce ; ‘fect casting has yet be dis 
HOLE FROM SETTING FIRE TO THE WOOD FLASK cuce a pertect Ca is yet to be 


covered, but in recent years many found 
placed at work immediately after the op- he would not tuck his bars undu'y hard ries, particularly those ‘n which stand- 
eration with the reasonable certainty that for at least a month and by that time he ardized methods have been applied to a 
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staple product, have reduced their scrap 


percentage to a figure at one time 


thought 
An 
facturing plant engaged in the 


impossible 


interesting example of a manu- 
production 
hot 


Gurney 


steam and water 


the 


of castings for 
Foundry 
Border 
past 10 
plant 


Hol 


{< or 


heating 
Co.. for 
Street, 


purposes is 
located 
but 
housed in a_ well 
Mass. 
with 
the 


many years on 


the 
out 


for 
laid 

Joseph G., 

the 


East Boston, 


years 
at Framingham, 


felder, connected company 


many years in capacity of foundry 


FIG. 4—-THE PERFORATED PLATES AND 

FOR BARS IN THE 
manager, personally supervised the lay- 
ut and construction of the new plant. 
An outline is shown in Fig. 3 where it 
vill be noted that the foundry and 
machine shop extend at right angles 
to each other, but that they join each 
other at the point of intersection. The 
foundry building is, 100 feet wide, the 
machine shop building is the same for 
the greater part of its length and 
bout 10 feet wider in the shipping and 
stock department. The foundry repre- 
sents an overall length of 600 feet while 
the machine shop building, containing as 
does several departments, measures 
0 feet from end to end. The illus 
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tration shown in Fig. 3 is only an 


proximation to show the relative position 


ap- 


units and is not drawn to scale. The 
sectional view to the left in Fig. 3 
shows the style of roof supported on 
wide steel beams extending from the side 
walls to a row of steel columns in _ the 
center of the building. A concrete wall 
6 feet high connecting the center 
columns, extends through that part of 
the foundry devoted to the radiator 
molds. The remainder of the floor where 
boiler sections are made is divided into 





3 
x 
system installed by the J. W. Paxson 
Co., Philadelphia, extends above each 
gangway and suitable carriers are pro- 
vided for transporting sand, cores, cast- 
ings and molten iron to any desired 
point For example, the cores for the 
radiator molds are brought in on trays 
from the coreroom and then hung on 
long arms projecting from the center 
wall in front of the various radiator 


floors as 


shown at the upper right in 
Fig. 4. The supply is replenished from 
time to time and a surplus is kept on 
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CYLINDRICAL WEIGHTS SHOWN AT THE RIGHT ELIMINATE THE NECESSITY 
COPES OR CLAMPS TO HOLD THE FLASKS TOGETHER 
smaller units by four rows of columns hand so that the molders will not be 
which support the runways of the pneu- kept waiting at any time during the 
matic cranes. The flasks in the radiator day's work. Usually the cope and drag 
section all are comparatively light and of the mold are made on the same ma 
may be handled by hand, but the greater chine and from the same pattern, with 
number of the flasks employed on the the single exception that the detachable 
boiler sections require the service of a gate pieces are adjusted for either the 
crane, upper or lower half of the mold. The 
Pic of Material customary practice is to make all the 
drags first, then set the cores and after- 
From the layout it will be noted that ward make the necessary change in the 
the flow of material constantly is in one pattern plate before ramming the copes 
direction with no back tracking or re- and setting them in place on the drags. 
routing, a measure which makes for Taking the departments in regular 
economy, speed, absence of confusion sequence as they appear on the lay- 
and increased production. A monorail out Fig. 3, the first is the coreroom 
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shown in the upper right hand corner. account of the thin metal section pre- 
\ spur track, not shown, extending to sented by all castings of this characte 
the main line of the Boston and Al- the core must be extremely accurate in 
bany railroad, passes close to the end all dimensions. Materials and equipment 
of the building Cars loaded with core provided in this core room = are re- 
sand are spotted close to the end of the sponsible for turning out cores thit 
building and unloaded by a mechanical measure up to the foregoing specifica 
device which lifts the sand in buckets _ tions. 
attached to an endless belt and deposits A fairly open grade of sharp san 
it in a pile adjacent to one of the en- known under various names in different 
trances to the coreroom, parts of the country as sea sand, beach sand, 
Cores employed in the manutacture of bank sand, river sand, washed sand an] 
heater castings must conform to certain probably other terms, is employed, mixe | 
definite and rigid specifications. In the in the proportion of 60 parts ot san] 
mold they are almost entirely surrounded to 1 part of an oil binder. All broken 
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jeet ‘ong extending in front of — the 
core ovens as shown in Fig, 5. A typical 


radiator core making outfit 1s shown 1 


Fig. 1 in which .!? represents the ven! 


plate, FP the half of the corebox 


and (the 


the drver or 


ct ype 


drag which also serves as 


shel! in which the core ts 


supported until it is baked and ready fo 


the mold. 


In practice, both halves of the Cc ore- 


hox are placed face up and side by sick 
on the two narrow supports extending 
irom side to side of the box mtaining 
the supply of core sand rh mperat 

fills both boxes with two sweeping mo- 
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Ri PERFORATED PLATES SUPPLY LIGHT AND AIR TO THE TUNNEL, IN |} 
SATTI Y OF FIGH ORE FIRED OVENS 
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moval luring cleaning Phe usual discharge . throug! in op ng ab ut 

method i remntoremeg cores by rods o teet above the floor. etthe to 1D 

irbors is not permissible here because. it uspended from the monorat ‘ t 

vould | liffeult if not immposstble to heelbarrow by which it 1 Ve t 

remove them trom the castings throug! he va is core making st s 

the small openings provided tor steam or 

hot wate! connections W here large ' . 

numbers of duplicate castings are made \ smooth lev conerete fi 

daily it 1s apparent that the cores must the core room area embrac approx 

he uniform and exact duplicates of each mately 100 x 150 feet. with the excep ior 

other in every particular Finally on t a space about 10° feet wide and 100 
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plete core is loaded on a _ rack and 
later, after the rack has been loaded 
to capacity, is placed in the core oven 
and dried. 

The battery of eight double track core 
ovens erected by the company itself and 


the depressed transier track and car by 


which cars may be switched to any oven 
are shown in Fig. 5. The cast: iron 
floor grating immediately in front of 
the doors permits the free entrance of 
light and air to a tunnel in front of 
the firing chamber of the ovens. Coke 
is used for fuel in a fireplace which dis- 
charges its heat through a row. of 





( RE} | ) \ 1) VITLES \ 
ng thie 1} the vel betwee 
e¢ two car tracks Suitable openings 


wick ith dampers ire ] cated In the 
corners i tli flex in practice 
enate st cend between the 
ca < ( ( When it strikes 

t t . eflect t hoth sides and 

rawn down along the side walls to 
| the openings in the corners of the 
| this ma ! lrat s created 

t carries the stean ut ot the oven 
‘ t! we tend, s satisfied that 


steam has heen exhausted, he closes 


dampers and raises the temperature 
he ven te i degree that will Oxidize¢ 
on to the prop extent This 
ure exercises an important bearing 
the subsequent case or difficulty ex 


renced in cleaning the out ot 


Cores 
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the castings. The ideal condition ts 
one in which the core assumes a maxi 
mum degree of strength, but in which a 


few more degrees of heat would cause dis 


integration, Where this condition is 
attained the molten metal supplies th 
extra heat and the core can be rappel 
out of the casting in a loose stream of 
sand. 

Many cores for the boiler sections are 
made in forms and dried in the same 
manner as the radiator cores. Practical 
ly the only exceptions are the cores 
for the flat sections, both round = and 
rectangulat These are made in metal 





D ONT SMAL I VEIN ENG LAD SER I 
HOUR FO } HaotRS | kK he 1) 
corel » a ‘ Nn flat ol 
plates and. drice the usual mannet 
Phe methods ) 14 this class « 
cores has ce standardized to a cor 
siderab xt t 1 practi lly the 
same 1! ill 1 midrics vhet heaters are 
mac \ detailed description of how 
the cores are roddel and vented was 
published 1! the | " | 0 NDRY April ] 
1922, page 267 

Phre coke red pit ur icts cat 
at «on end oy the coreroon supply all 


the metal ! 


required to fill occasional of 


ders for iting 


hot 


units employed 


nm connection with wate! mstalla 


tions, 
halt the floor 


Practically space i" the 


aT 


foundry, or all that part between tl 
cupola and the core room, ts devoted 
to the manufacture of radiators As 
stated previously this part of the hui 
ing is divided longitudinally by a 6-tfoot 
concrete wall connecting the center 

ot columns The radiator floors o 
one side of the wall are shown in Fig 
4 The space on th other side or th 
wall presents a similar appearance Phi 
floors extend from the side wall to th 
center in each case, the only difference 
in the layout being that in tl sick 
shown, the gangway adjoins the cent 
wall, while m= th side not show: tl 





() ) } 1} ) ) () 
van i ‘ 
building 

Ch pl n 

| 

n | v machines ind t 
the stripping = teatur ul | ite 1 
manently close to thr Va 
are laid dow 1 straight 1 ) 
at the gang ty 1 each ! 
ing back to the machine | fl 
prepared Lh a special na ) t 
the top Surlace of} the fla vill 
sent an even plane his rrangement 
was prompted trom several motiy but 
principal] te facilitate shitting t] 
weights as each — successive flask 
poured Instead of bars in the cope to 


prevent the iron from pushing the sand 


up through, and clamps. to hold the two 
flask 


halves of the together, a mucl 
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POTS ARE MADE 
POTS OF THE 


FIG PHESE FIRE 


OTHER 
method is employed on_ these 
flasks. Phe 
flask are alike in that neither is equipped 
the 


simpler 


radiator cope and drag 


with bars within ordinary meaning 


of the term Two or more tie rods 


and at a height 
hold th 


line 


spaced 12 inches 


that 


apart 
the 
rigidly in 


will just clear 


the 


pattern, 


sides of flask and 
wt the 


the 


time do not interfere with 


After 


iron 


Same 


ramming the mold is closed, 


plate 1s placed on 


the 


A perforated 
and a 


he 


the upper surtace of cope 


cylindrical tron weight is placed on t 


plate These plate s and weights are 
shown in Fig. 4 leaning against the wall 
and lying in the gangway The flasks 


are set close together, the plates touching 


along the edges and the weight is rolled 
from the top Of one flask to the top 
of that following In this manner one 


weight and two plates serve each floor. 


When commencing to pour, the weight 
is placed on the flask nearest the gang 
way As the pouring progresses — the 
weight is rolled back. After the last 
mold is poured, the weight is rolled to- 
ward the gangway and dumped in place 
ready for the following day In this 
manner the lifting and shifting of 


weights is reduced to a minimum and the 
flasks 


than if clamps were employed. 


may be arranged closer together 


Two narrow’ concrete walls rein- 


SAME 


the ready steam 


firm 


to permit 


and 


escape of! 


yet enoug h to prevent the 
castings from 


The 


Irom 


straining 


two main gangways' extending 


the 
the other at one side of the foundry and 


end to end, one in center and 


also two gangways lying at right angles, 
one leading from the center gangway to 


rWO AT A TIME IN AN IRON FLASK SPECIALLY DESIGNED FOR THE PURPOSE 

GENERAL DESIGN ARE MADE ON EDGE IN ORDINARY FLAT FLASKS 
forced with steel bands, constitute the the cupola and the other from the cen 
boundary of each floor on which a row ter to the cleaning room, are floored with 
of flasks is laid down. The top of one’ checkered cast iron plates As stated 
wall is flush with the floor while the elsewhere the monorail extending above 
top of the second wall is elevated about the gangway serves as the principal con- 
4 inches so that the flasks he on an in- veying medium, but a considerable bulk 
cline. They are poured at the high end is transported on trucks operating on the 

from a hand ladle. In some instances level, straight iron gangway. 
where two short links are made in a The cupola and accessories, charging 
single flask and also in the case of floor, elevator, blower. etc.. are housed 
medium sized links, the flasks are set in an addition located adjacent to the 
up on floors that are level both longi nain building on the stock yard side as 
tudinally and_ transversely The same shown in Fig. 3 The « upola is situated 
holds true for exceptional lengths that about an equal distance from each end 
need to be poured from both ends. of the molding floor and in that manner 
Ser the travel of the ladles may be regulated 

Sand Floor Is Leveled : 
to better advantage than if the distances 
After the flasks have been shaken out were uneven. This point may be ap 
and the castings removed, the sand is preciated better when it is stated that 
cut over toward the back of the floor. the three ladles shown suspended from 
The sand between the two concrete’ the monorail and supplementing the small 
strips is scraped off flush and serves as mixing ladle on the stands, are adequate 
a bed on which to set down the drags. to take care of a heat ranging from 50 
No bottom plates are used on the drags to 65 tons and extending over a_ period 
The sarid forming the bed is soft enough of 3 or 4 hours After the first iron 


makes its allowed to 


Che 
hand 


appearance, it 1s 


run for a few minutes 


heat the 


iron 1s 
ladles 
until 


used to and 


The 


proximately 


dry 
then is 
2000 


accumulated in 


tap hole stopped ap- 


iron has 


the 


pounds of 


the well of cup la 
The tap hole is opened and under usual 


conditions is not stopped again during the 
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the heat. A brick, 
l-inch hole is employed to 


progress of nozzle 


containing a 


form the breast. Experiments were con- 
ducted to determine the proper size of 
opening and it was found that a varia- 
tion of only ‘%-inch in diameter af- 
fected the usefulness of the brick to 
such an extent that it could not be used. 
Where a brick with a 7%-inch opening 
was used the metal did not run through 
as rapidly as it melted and it became 


necessary to shut off the blast periodical- 
ly. Where the measured 1% 
the iron rapidly 
melted 
periodically the iron 
the With a 
opening the balance is maintained. 


opening 
out 
the 
until 


more 
had to be 


inches ran 
than it 


stopped 


and hole 


ac- 
l-inch 


cumulated in well. 


Slag from the Back 
With the foregoing arrangement, no 
trouble is experienced in keeping the 
furnace clear of slag. The iron level is 
maintained a little below the slag hole 
and the slag flows in a constant stream 


until the last of the iron has been melted. 
The cupola lined to 60 inches was sup- 
plied by the J. W. Paxson Co., Philadel- 
phia, and the same company also provided 
the 
ment. 


greater part of the auxiliary equip- 


The elevator was supplied by the 


Ridgeway & Son Co., Coatesville, Pa. 
Iron charges are made up in 3000- 

pound lots, approximately of 50 per cent 

pig and 50 per cent scrap. This propor- 


tion varies from time to time depending 
on market and transportation conditions. 
The portable 
wooden skids 
the 


made up on 
with 
from 


charges are 
provided 
and truck 
vard to the elevator serving the charging 
The coke 
are charged by hand through two charg- 
Coke is 


platforms 
conveyed by lift 


platform. iron, and limestone 


deors in used 


ing the cupola. 

in the proportion of approximately 1 to 
9. Blast is furnished by a blower made 
by the P. H. & F. M. Roots Co., Con- 


nersville, Ind., driven by a  30-horse- 


power Crocker-Wheeler motor. 


A small 


adjoining 
} 


floor 

the 
provided 
ladles 


equipment 


room on the ground 


the space occupied by 


cupola blower and elevator is 


with a small oven for drying the 


} 


nd also with two 


pieces of 
One is a 
Wm. Sellers 


and the 


for mixing facing = sand. 


entrifugal mixer made by 


Co., Philadelphia, other is a 


ratory riddle made by the Great 
Western Mig. Co., Leavenworth, Kan. 
Typical molds for castings made in 
second main division of the foundry 
re shown in Figs. 2 and 7. The round 
Id 1S ror one of the intermediate 
ms of a circular hot water heater 
other is for a fire pot for one of 

e rectangular type of heaters In the 
isk shown in Fig. 7 two castings are 
ide at one time. Other patterns of 
same general design are molded 

gly on edge in ordinary rectangular 
isks and in the usual manner. Nearly 
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the shop 


only 


this 
hand. 


all the molds at end of 
rammed _ by The 


ceptions are some of the plain flat pieces 


are ex- 


which are made on two plain jolt ma- 
chines supplied by the Herman Pneu- 
matic Machine Co., Pittsburgh. 


Metal patterns are employed exclusive- 


ly and iron flasks accurately machined 
and fitted are used for making all 
classes of castings with the exception of 
the domes. These castings are made 
in wood flasks by men working on a 
piecework basis. The floors on which 
the molds are made are equipped with 
pneumatic cranes which are utilized in 
lifting the flasks filled with sand and 
also in handling the metal and castings, 
but the men prefer to lift the light 
empty wood flasks by hand, rather than 
to employ the crane which would be 
necessary if iron flasks were in use. 

The cleaning room occupies a_ space 
approximately 100 feet square in the 
corner where the two main divisions of 
the building meet. The castings enter 
at one side from the foundry and pass 
out through the other side into the ma- 
chine shop and thence to the shipping 
room. The castings are cleaned in a 
battery of tumbling barrels comprising 
one small cviindrical barrel, two large 


square barrels and 12 medium cylindrical 


barrels approximately 24 x 48 inches 
The barrels are arranged in two rows, 
one on each side of a central gangway 
and are served by a monorail system 
connecting on one side with that in_ the 
foundry and on the other side with a 


line extending into the machine shop. 
After the chipped 
cleaned they 


castings are and 


are examined and. water 
located 
the 


In addition to ample light which 


tested at a row of benches near 


the 
room. 


wall along one side of cleaning 
characterizes this department in common 
with all other departments of the plant, 
attached to the 


barrels, tend to make the cleaning room 


dust arresters tumbling 


a bright cheerful place in which to 


carry on the work It offers a marked 
contrast in this respect to many of the 
old time cleaning rooms. 

The machine shop where the castings 
are bored, faced and fitted, the immense 
stock room in which at times the cast- 
ings are piled to the roof the shipping 
jacilities and the power house equipped 
With its own steam generating plant, all 


are thoroughly up to date 


Malleable Foundrymen to 
Meet in Cleveland 


Robert E. Belt, secretary-treasurer of 
the American Malleai:' Castings asso- 
ciation, advises that a joint meeting of 
the western and eastern sections of the 
association will be held in Cleveland con- 
current with the annual convention of 
the American Foundrymen’s association. 


The meeting probably will be held on 


7 


the technical 


Foundrymen’s 


and 


Wednesday, 


program of 


May 2, 
the 
malleable 
meet the 
both 


week for 


American 


association session will be ar- 


ranged so as to convenience 
of the associations. 
the 


industry of 


members of 
men of 
the 
interested! 


This means a big 
the 


country 


malleable casting 


who are particularly 
in manufacturing processes and the tech- 
of this industry. 


nical side 


States Research Has Been 


Successful 
The inception, aims and accomplish 
ments of the Electric Steel Founders’ 


Research group are explained by its re- 
search director, Major R. A. Bull, in a 
paper presented at a recent meeting o! 


the division of engineering, of the Na- 


tional Research council. It is pointed 
out that research is conducted in each 
one of the member foundries along 


lines decided on by the technical com- 
mittee which meets every six weeks to 


discuss the progress of the different in- 


vestigations and outline further work. 
The wide scope of the researches of 
the group is shown by the statement 


that so far investigations have been 


carried on relating to abrasives, anneal- 


ing, core practice, facing sand, gas 


cutting, furnace practice, the elimina- 
tion of slag from castings, and welding. 


Major Bull that 
more than years’ 


} 


states aiter a _ little 


two work the ac- 


complishments may be summarized as 
follows: 


Marked 
product; 

Considerable 
costs; 

Formation of the research 
each plant organization; 

Stimulation to do better work ex- 
hibited by all who have responsibilities 
in production. 


He added 


is successful 


improvement in quality of 


reduction in operating 


habit in 


the fact the project 


has a 


that 


and sound basis is 


demonstrated by the enthusiasm for 
the 


by hardheaded business men who con- 


continuing cooperation, exhibited 


tinued it with unabated zeal during a 


period when production was accom- 


panied by considerable losses monthly. 


Buys Steel Foundry 


The plant of the Driscoll-Reese 
Steel Co., Hamburg, Pa., has been 
bought at receiver’s sale by J. A. Gil 


more and John G. Thomas, formerly 
ot the Crucible Steel Casting Cox, 
Lansdowne, Pa. Messrs. Gilmore and 
Thomas will operate the plant as the 


Pennsylvania Electric Steel Casting Co: 
The plant, built in 1917 and first oper- 


ated in May, 1918, has a 1-ton elec- 
tric furnace. It produced small steel 
and automobile castings and had a 
capacity of 900 tons annually. 








Seek to Maintain Quality-Il 


Closely Drawn Specifications Set Rigid Mark Which Must Be Attained Even 
in Production Work—Analysis Governs Melting—Research 
Brings Results in Castings Standards 


OUNDRIES catering tw the 


machine tool trade must = also 


meet closely drawn — specifica 


tions and at the same time get 


out a large tonnage In a foundry taker 
‘ cl the Bul rd Machux Pool Co., 
Pridgeport Com the average daily 
cutput of castings per man was. raised 
350 pounds to 1180 pounds through 
a ppheation NNTCHSIVE production 
hod ( uple | vitl i plat ol paving 
a? | cl provide «t bonu be addi 
I t ! ! hy il ! increased 
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ee l cal eGlea \ cl ( ct 
naxiwmnu 0 pou t 

, netiotr \ ( Lee , to p 
t cdoth ( cmakil ( ( ced as 
04 ent despite. the high 
‘ 
\t bb ( ilread nel 
‘ Tie vi i wput ecent la 


eastings p man per day, with a maxi 
, one week ot 1300 pounds 1 
( 1 | oO lathe bed head stock 
| machine te cast Pest 
! how) t t Wi t t! ¢ o 
| ipmet ind care IPST VISIO 
? ; 1 luctiot ha ret hye 
det ithe the t 
cast ich contorm to ! 
| \imern Soc | 
Mbt pecification nedium ca 
nos «¢ t¢ e strenetl 21.000 
“ al ( nsverse Sire t! ’ thi 
rbitration bat 2000 pounds pel quart 
nel At the Bullard plant however the 
\ we tensile t oth s 33.000 p vind 
n squa nel ind th tra ve 
‘ t} und 3960) pound 


Reds for 24-inch vertical turret lathe 


specifications are 


BY H. COLE ESTEP 
European Manager of THE FOUNDRY 


now molded in 14 hours, as agamst 28 


hours before machine equipment was 


insta'led. The bed for a 36-inch vertical 
turret lathe which formerly took 32 to 
34 hours to mold is now turned out m 


{ } 


16 hours, while a 42-inch bed fi rmerly 


taking 42 hours ts now made in 24 to 


26 hours The best time under the old 
tem for the bed of a 61-inch boring 
mill was % | wrs This work Is NOW 


ceomplished in 32. hours 


th pt 
I ro 


devices which 


ressive manager ot at American quantity 


product ? foundry develops solely Tor 
the purpos Of protecting the quality of 
Ss output rl ntlemat 1s pictured 
the n me people as spend 
igh exclusive 
( hen ti queeze a 
t e ef t of the workmer 
v ‘ overtaxct equip 
; ” nti gher speed 
1 rec tonnad ( 
’ \ ( try 1 o 
PSE Cee © to the disciples of 
‘ mK chow 1 t efle 
the P 1 ! vy manage 
devot n is. thought t 
1) 1 ( t 1 thre q iit ‘ nis 
product and to mecting specifications 
hy its thi me time keepmg up 
predetermmed rate oft productiot Onee 
roper rmiggimg ts set up and put 
motion it is easy enough to turn out a 
Thos un automobile evlindet blocks 
( ! i that Vcore required 
no teh priced toundry managers would 
cet sal Where the catch comes 
t ' t the sand firs . 
Fi ler blocl i ad It 1s dome 
1 } wid manage draws 
| Fe ial The vriter knows I 
ann | 1 Det t where is “» 
Cale 1 Ik i ect ) clea 
whit ? pap pla ( 
’ Vol 1 1) tic le 
‘ ( n re t t} 
cavil cry IK¢ I 1 iting Cas 
‘ ‘ t | T s «cdcta 
vere omntt cle sheets + 
1) ) en (| ‘ Wal tl 
p } ecessit 1 tat g Care 
hey 1Z¢ It 1 i ( the mal 
ement vhicl ocussed not I 
merely gettme out th work but on 
eettn t ut j And working 


toward this end the psychological value 


Ss « onsiderable 


of these sheets of papel 


They aid definitely in getting out a 


better grade of castings 


struggle for quality in the 


But the 
foundry is handicapped by the fact that 
in most directions it is not possible to 
work objectively The real worth of a 
casting depends in the last analysis on 
the hidden action of the melting furnace 
elements in the metal 


and on invisibl 


mixture which determine the = strength 


elasticity and resistance to wear of the 
final product fherefore in a_ properly 
run quantity production shoy the metal 


lurgical department 4s paramount 1m 


portanes Resuits are vhat count, and 
results depend on the metal Chemical 
control of melting practice, coupled wit 
patient esearch imto metallurgica m 
terics ! almost invariab found 
Am ( muundrie tl ett 

One tound making soil pipe or 

i « scale Is abode 1 maintam hig! 
standards along with the production « 
300° tons x day ( adie to (ie re 
K liett of the Lunkenheimer Co., ¢ 


cinnati, by having a chemical labo 
located rignt a he cupolas 
every ladle of individually 
determinations _ f« carbo This con 


tinuous analytical control makes it pos 


sible t detect mmediately anv tendenc 
te diverge trom — the predetermined 
standards of quality, these divergencies 
being corrected pefore they have becom 
serious 


Nor Is the scientific control Ot the 


metal, right in the foundry, confined t 


chemical analysis Kor stance In al 
other foundry cited bv Mr ke lhott 
pyrometers are bemg used to determin 
the temperature of the molten iron at the 
cup la mn ladk Ss ot YaTlOUsS SI1Z¢s and al 
various location i the undry, wit! 
the csuit nat | reat! ging the low 
tron ¢ the wht and heavy casti flo 
ilterimeg t} SIZesS. dles ind t 
TUM trans! meta ti 
quality ot the product is being vast 
improved Anothe toundry maku 
rolls is using tf yptical pyrometer 1 


determine the temperature of the meta 
as it flows from the furnace The met 
is then held in the ladle until it cools t 
the exact temperature at which the 


is to he poured foundries are 
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using the optical pyromcter tor 


ails 


the temperature. 


determining 


More 


pouring 


recently some of these foundries 


have begun to make preliminary chemical 
wnalyses of the malleable iron while it 
is still in the furnace, as in steelmaking 


composi- 


practice, so as to control the 

on of the resulting castings more ac 
curately In a certain steel foundry in 
America the metallurgist marks the tem- 
perature at which the steel shail be 
poured, on a board which is prominesth 


} 


the cl floor. The 


indicated 


displaved on lareing 


, 
nt also ts 


desired carbon conte 


on this board. When the heat ts tapped 
out the metallirgist takes the tempera 
ture with an optical pyrometer and afte: 
the meta has been analyzed, beth th 
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seen many hundreds of heats of iron o1 


16 to 17 


ot course 


strength. These irons rc 


to fulfill particniar 


tons 
formulated 
should 


the 


conditions and not be compared 


seriously with product of man: 


jobbing foundries catering to trades in 
desideratum 
the 


the 


which quality is not a 
large 
United 
through 


It has been possible to put 


scale foundry operations of 
States on an exact basis largely 
sold 
foundry 


Instead 


the fact that pig iron is exclusivels 


No 


chases pig tren. by 


’ 
by analysis American pur 


tracture 


the blast furnac furnishes a_ report 
showing the analvsis of each carload of 
iron delivered These analyses are suit 
ficientl,s accurate sé that the smaller 


calculating 


joundries can 





k METALLURGIST WATCHES THE POURING OF THE TEST PIECES TO DI 
} | ! LPPRONIMATI TEMPERATURI O)] lil METAI 
t | i il s il mixture \\ } 1 1 thes 
| the ird s hat foundries do not empl chemists, they 
¢ shop can se v closely th ilimost invariab send samples regular! 
com t tt specifications to outside chemist analvys Othe 
his produces a certain amount of com small toundries are served bv consultn 
t mong the different melters. with chemist established = different = citi 
i ctor esults Still her toundries throughout the count These chemists 
the United States making iron as well furnish analyses of the product regularly 
Ss ster casting ive “ devoting nd alse send experts to th foundries 
ar ot study to the electric fu hy whom they are employed to establish 
T " means « my ving the quality nd maintam correct melting practic 
t under tonnage production Foundries larg cnough to maintan 
certal oundry Cincinnati the their owt laborator invariably test all 
luctior an electric furnace reduced heats chemical! nd physically Som 
« detectives « t certain pattern from «jf these foundries analvze ever cal 
> per cent to 3 per cent, at the sam load of pig n as it is received, but 
Ne mereast the strength th mM it is significant that others have found 
AL DL cent 1} blast furnace analvsis to be so cor- 
It as not difficult American s rect that they have dispensed with tl 
duce cast iron, t vhich no ste bas rounune analysis of the pig Ali 
idded u t conditi of thein however test the coke for sulphur 
emical control suggested here with and ash, a maximum percentage of each 
iverage tensile strength over 36,- being specified when the coke pur 
1) pounds p square inch Almost anv chased 
n foundry metallurgist in the Unite! Besides the routine analvsis of ma- 
es. in the better class shons. h terials used and product made from day 


to day, the modern foundry hemtst 4s 
usually busy with research work in or 
der to improve the quality of his ma- 
terial and standardize the different mix- 
tures, tor most toundries use different 


compositions of metal and mixtures of 


iron tor the several classes of castin 

which they make. Gray iron is regular- 
ly tested for transverse strength but as 
a general rule for tensile strength only 
m research work Usually the engineet 
specifies the qualities he wants in the 
castings for the machin r device he is 
designing The metallurgist then mu 


control the mixture and the cupola so as 


~o produce these results In other cases 
the customer provides pecifications 
which the foundry must meet 

The General Electric ¢ vhich ha 
its headquarters at Schenectady N \ 
has a number of foundries in different 
parts of the country and its procedure 
for controlling the quality of its casting 


1s perhaps typical of the larger American 


rganizations At the different works a 
number  ditterent metal muntures ats 
used as determined by the metallurgists 

the espective plant different 
re ides I casting must met pre 
crimimed transversc test | thi 
moirpos¢ tes el im cast n every 
Xture iron used and tested regula 
Vhik each foundry t 
mixtures Pcie i ( m 
mittee composed « the nt ent 
nd metallurgists ill 1 Irn 

the compat meets regular to discu 
I ndr\ problems ind ! t 
pro the qualit ‘ t 

‘ 
Anot iking case ‘ | 

cs ircl cirected mn I 1 lal i 
tory 1 i‘ und 1 the opel ity oT th 
Niles Tool Works Co Hamult Oh} 
Vhe horatory t this mpa ( 
the daily mixtures much a the isé 

the (senera Electric ( ly ucdcit 
ve moun ‘ spec i ‘ \ 

s dom and the results ! 1 
] ive hee miclic ited hy th payne 
slag control and microscopic st vrit 
ten b 1 W Bolton, the chemical « 
gQiicer m chara the ib tory ind 
nubitshe | " 1 Ht be ) during the 
past Tew Veal hi ( i na 
well thought out plan r research cove 

g a number otf al It en 
braces a study of cup perati 

cluding temperature investigation ind 
analvses ¢ the product combustt 
and also. studies f the product put 
and taken out the cupol The latt 
studies involve analvses \ measure 
ments, imvestigation ot heat SS¢ ind 
metallographic investigatio 

In the automobile industri i large 
amount of work has been d investi 
gating the characteristics of cast iror 


and developing methods of laborat 
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control so that a reliable product may 
be made under quantity production condi- 
tions. That this work has borne fruit 
is shown by the records of the Cadillac 
Motor Car Co. The average cylinder 
ron produced by this company, according 
to H. B. Swan, superintendent of found- 
ries, has a tensile strength of 35,000 to 
36,000 pounds per square inch with a 
transverse strength on the -arbitration 
bar of 3500 to 4000 pounds. The aim 
in making cylinders is to produce hard 
barrels of fine grain texture, using an 
iron free from segregation. A_ cylinder 
may be perfect and without a flaw as 
far as leaks, sandholes, blows, etc., are 
concerned but if the grain of the bore 
after it has been ground to a_ highly 


finished surface shows under inspection 


1 coarse the cylinder 1s 


as being open 
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phorus and its occurrence in cast iron. 
Foundry chemists in the United States 
are now giving earnest consideration to 
problems connected with the occurrence 
of combinations of elements in iron such 
as phosphides, sulphides, etc. 
In the industry 
metal mixtures are not uncommon. As 


automobile special 
an instance of special requirements H. 
B. Swan calls attention to an exhaust 
manifold which was polished all over 
the outside surface previous to a_ bake 
enamel. Being a thin-walled casting with 


some comparatively heavy bosses and 


flanges. considerable experimenting was 
necessary to obtain an iron which ftul- 
filled all requirements satisfactorily. 
Where more than one mixture is used 
Mr. Swan points out the necessity of 


keeping the different classes of remelt 





WITH THIS RIGGING SOIL PIPE CAN BE MADE BY LABORERS, JUST AS WELL 


AS BY THE MOST SKILLED MOI 
MACHINE AND NOT IN THE 


scrapped. A portion of the pig tron 


used is smelted with charcoal in ord 
to obtain metal of a pure quality. On a 
cevlinder block recently examined which 
had given 40,000 miles’ service the maxi- 
mum wear was found to be 0.0015-inch. 
To get results of this sort the Cadillac 


company, among many other devices, 


uses grinding machines for finishing th: 
ul grinding 


surfaces of the cores, together with 


about 250 jigs for core assemblies which 


are absolutely interchangeable, made ot 


metal, and cost about $50 per set. Every 


operation is gaged just as in a machine 


shop The flasks are made of cast steel 
and the pins and bushings are ground to 
i tl ndth of an inch, 

The American automobile metal- 
lurgists feel that not only the amount 
but the condition of the total carbon 1s 


of prime importance for such work as 
cylinders. In fact the question of carbon 
is receiving just as much attention in 
American foundries as silicon, although 
this statement is contrary to the opinion 
advanced by an eminent British foundry- 
man, F. J. Cook, in his paper read before 
the American Foundrymen’s association 
last spring. The samc is true of phos 








DERS—THE PRECISION IS IN THE 


SKILL OF THE WORKMEN 


separate so that castings of uniform 
analysis may _ be obtained. In other 
words, the remelt must not be recharged 
indiscriminately as it is in a good many 
foundries. If this scrap is properly 
handled it is possible to vary and control 
the silicon, manganese, phosphorus and 
sulphur content easily. 

The influence of molding practice on 
the quality of the metal must of course 
be studied. For instance in automobile 
cylinder work the sand in the water 
jacket cores and the large barrel cores 
holds the heat so long that the surround- 
’ ] 


ing metal is annealed. This is counter- 
acted by using hollow steel or iron arbors 


for the barrel cores covered with a thin 


laver from 3/16 to 5/16-inch of sand. 
\ free circulation of air takes place 
under the bottom board, through the 
rbors and through the cope. This pro- 
cedure will raise the hardness of the 


barrels from 30 to 40 points on the brin- 
ell scale. At the same time a low car 
hon is desirable and in most American 
foundries a cylinder containing from 
0.50 to 0.60 per cent combined carbon and 
about 2.50 to 2.70 per cent graphitic 


carbon is preferable to one with the 
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same percentage of combined carbon and 
over 3 per cent graphitic. 

The effect of alloys in cast iron is of 
course being studied with the object of 
improving the quality of the metal and 
in certain American automobile found- 
ries, pistons have been made containing 
4 to 5 per cent nickel which when ma 
chined give a_ beautiful surface, ex- 
tremely fine grain and a strength of 
37,000 to 38,000 pounds per square inch. 

To show that good results are really 
obtained under these conditions the write 
will cite the testimony of one more 
McPher 
ron, metallurgist for the Al.is-Chalmers 
Mig. Co., Milwaukee. In discussing Mr. 
Cook's paper, Mr. McPherron said that 


American foundryman, R. S. 


on a recent order which had _ passed 
under his observation, 82 sets of tensile 
bars cast for a certain job averaged 32.- 
700 pounds per square inch and on an- 
other similar order 85 sets of tensile bars 
averaged 33,670 pounds. These bars rep- 
resented all the tests made and were 
not selected for their high value. Fur- 
thermore they represented a medium 
grade of material, not the hardest iron 
made in the foundry but a material suit- 
able for machining into cylinders, liners, 
etc. Transverse bars of this latter mix- 
ture have gone as high as 42.800 pounds 
Two tensile bars cut from the bore of 
a liner for a 48-inch diameter gas-engine 
cylinder tested by Mr. McPherron broke 
at 36,080 and 36,480 pounds per square 
inch. This liner weighed about 5009 
pounds with a metal section of 14-inch. 
The brinell hardness was 183 on the fin- 
ished bore. Another bar tested at the 
Allis-Chalmers works, cut from a _ full 
sized prolongation of a 44-inch cylinder 
liner, showed 37,960 pounds per square 
inch tensile strength. The hardness after 
machining was 192. This casting 
weighed 4300 pounds with a metal sec- 


tion of nearly 1% inches. 


Re : 7 - RP eaaee I 
\esearchni pbpéars ruit 


In considering the character of the 
results obtained in American quantity 
production foundries the effect of co- 
operative research must not be over 


looked. 


ample is found in the activities of the 


Perhaps the most classic ex 


American Malleable Castings association 


with which the sritish metallurgical 
familiar. [his associa- 
tion, which was organized largely 


through the efforts of John A, 


public is fully 


Penton 
and others, has practically transformed 
the American malleable castings industry 
from the = standpoint of quality of 
product. The association was organized 
for the specific purpose of improving 
the quality of American malleable iron. 
How well it has succeeded is fully set 
forth in the able papers of Enrique 
Touceda presented at various times be- 
fore the American Foundrymen’s asso- 
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ciation, and this year before the Institu- 
tion of British Professor 
Touceda’s published data show that start- 
ing in 1915 with metal averaging 40,000 
to 46,000 pounds per square inch tensile 
strength and an elongation of from 4 to 


Foundrymen. 


9 per cent, it is now not uncommon to 
test 
metal averaging 


obtain bars of ordinary everyday 


50,000 to 55,000 pounds 


per square inch tensile strength with 17 
to 25 per cent elongation. In a paper 
read before the American Foundrymen’s 
association in 1920 Professor Touceda 
says: “We started with low ultimate 
strength and elongation and made many 
muffs as we raised the standard, but 
some weeks ago we received a standard 
tensile test bar among other excellent 
ones, which showed over 60,000 pounds 
ultimate strength and 33.5 per cent 
elongation.” This work has been ac- 


complished by joining some of the frin- 


cipal producers of malleable castings in 
the United States 


equipped with co-operative funds for the 


into an association 


purpose of pursuing scientific investiga- 
tions into the quality of malleable iron. 
the 
ciation submits test bars from his daily 


heats, 


In addition, each member of 


asso- 

these bars 
the 

of the shop in question is immediately in- 


and in cases where 


show unsatisfactory results practice 


vestigated. The result is the maintenance 


not only of a high standard throughout 
the industry, but a uniformly high stand- 


ard from day to day and year to year. 


Elec- 


group 


Almost equally important is the 
tric Steel 


headed by 


Founders’ Research 
Major R. A. Bull, 

The six concerns, 
Steel Co., Chicago,the Fort Pitt 
Casting Co., McKeesport, Pa., the 
lebanon Steel Foundry, Lebanon, Pa., the 
Michigan Steel Casting Co., Detroit, and 


the Sivyer Steel Casting Co., Milwaukee, 


research 


director. member the 
Electric 


Steel 


turned out 2,569,327 castings in 1920. 
These foundries use electric furnace 
melting exclusively. The fundamental 


dea underlying the work of the research 
group is the production of better quality 
and the 
obtained through follow- 


teel castings speaking 
the 


Frequent meetings of group 
| 


broadly 
results are 
ng means: 
authorized 


epresentatives; investigations 


t these conferences and conducted at 
1itable plants; general inspections of 
ich plant by the research director; 
ransmission regularly of reports to and 
rom the director; and the use of the 
irector’s office as a clearing house and 


istribution center for all technical in- 


mation of value to the members. 
To show how efficacious an organization 
this sort is in improving the quality 
of the product, it should be pointed out 
hat the Major Bull, 
ikes periodic visits to each plant, pre- 
iring Teports on 


research director, 


them in turn, copies 
sent to all the 


items 


each of which are 


embers. He comments upon such 
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as shop appearance, safety precautions, 
economy in equipment operation; waste 
prevention, sand mixing and condition of 
facing, condition of molds and 
furnace operation, condition and handling 


cores, 


of metal while pouring, effectivenesss of 
annealing and welding, condition of cast- 


ings when shaken out and when ready 


to ship, and efficiency and morale of the 
shop organization. No point which has 
to do with the welfare of the plant or 
the quality of its product is omitted in- 
tentionally. 

These reports of general inspections 


have instilled into each organization in 


the association a spirit of healthy rivalry 


and striving after results. Like the fre- 
quent but irregular visits of bank ex- 
aminers, these inspections by Major 


Bull furnish an incentive which keeps the 
working force of each shop on its metal, 
addition of the 
group 


and in there is 


the 


course 


scientific research work of 


previously mentioned. 


Each plant in the group not only re- 
ports the 
heats to the director, 
six sets of drillings 
These 


etc. of its various 
but 


from 


analyses, 
him 
heat. 


sends to 
each 
drillings are sent to other plants 
only by se- 
this 


and in other ways the analytical work is 


in the group, accompanied 
cret key numbers, for analysis. In 


satisfactorily checked up and maintained 
at a high standard of perfection. 


Effec ts Are Positive 


The results of the policies of the re- 
search group are evident in many small 
well as in the main phases 
For 


details as 
of foundry practice. example, ex- 
cept where a customer stipulates a dif- 
ferent procedure, all 
fully 
even of 


castings are care- 


annealed; surface imperfections, 
slight extent caused by dirt or 
slag, are chipped out thoroughly before 
being welded, and except where because 
of frail might result, 
all castings are put through a tumbling 
barrel to give them a superior finish. 
Certain castings from each heat are sys- 
tematically cut 
interior 


design distortion 


machined to 
and condi- 


apart and 


ascertain soundness 
tion. 


In other words, control all along the 
line is the answer and the only asnwer 
to the quality problem in a modern fac- 
tory. In discussing iron foundry 
practice, H. B. the Cadillac 
Motor Car Co., quoted, has 


epitomized this conception in the follow- 


gray 
Swan of 


previously 


ing words: “With a full understanding 
of the relations of each element and 
their functions, together with close melt- 
ing control, it is not difficult to run an 
iron mixture from day to day with 
a small variation in composition. Of 
course it is understood,” Mr. Swan re- 


“that 
concerning 


minds us, accurate information is 
the composition of 


all the raw materials affecting the final 


at hand 


lt 


product and that frequent analysis, hard- 
ness tests, fracture examinations, pouring 
temperature and 


observations, physical 


tests are necessary adjuncts to close con- 
trol and desirable results.” In the writ- 
er’s opinion these remarks 
philosophy 


sum up the 


underlying the manufacture 
of a quality product under quantity pro- 
duction conditions. It 


of systematized 


is all a question 
scientific with 
plenty of brains and ability on the side 
of the management. 


control 


Book Review 


A Comparison of British and Ameri- 
can Foundry Practice, P. G. H. Boswell; 
paper, 106 pages 5% x 8'% inches, pub- 
lished by the University Press of Liver- 
pool, Ltd., Liverpool, England, and fur- 
nished by THe Founpry, Cleveland, for 
$1 net. 

During recent has been 
that the world is becoming 
more and more dependent upon the use 
of castings. 


years, it 
realized 


Skill in foundry practice 
has been developed to such a degree 
that castings of 160 tons are now be- 
ing made as well as the great variety 
of smaller sizes. Castings have steadily 
replaced structures built of other ma- 
terials, and the heat treatment to which 
they now are subjected has made them 
suitable for use in 


many 


new and 


diverse ways. 


Realizing the importance of the sub- 
ject and the the British 
foundrymen of information gathered 
from foreign countries the author was 
sent to the United States in 1918 by 
the British Minister of Munitions to 
report upon American foundry practice, 
particularly with regard to the use of 
sands for steel molding. The investi- 
gation was conducted along three gen- 
eral lines. In the first 
were made to iron, steel 
foundries and conferences held 
with managers, metallurgists and oth- 
ers concerned with the problems. In 
the case the quarries 
sources of raw refractory 
the 
also 


value to 


group visits 


and brass 


were 


second and 
materials 
used in inspected. 


Visits 


were 
made to universities 
and technical institutions likely to carry 
on research on the problems under con- 
sideration. 


This report of the in- 
spection made of American industries. 
The last chapter is 
the American 


industry 
were 


book is a 


a comparison of 
British methods. 
Tables showing the results of analyses 
made on the 
visit in this country also are included. 


and 


samples secured during 


Ingersoll-Rand Co., 11 Broadway, 
New York, with the A. S. Cameron 
Steam Pump Works has established 


a branch office at 718 Ellicott Square 
building, Buffalo, N. Y. 











Foundry Problems AreCovered 


Ohio State Foundrymen’s Association Holds Annual Meeting Where Experts 


Discuss Questions of Live Interest 


New Officers Are 


Chosen—-Review Work of the Past Year 


EPRESENTATIVE 
men from practically every sec 
attended th 


foundry 


tion of the state 

annual convention of the Ohio 
State Foundrymen’s association held in 
Middletown. ©. December 7 annd 8 
lhe program included business and_ tech 
nical sessions followed by a banquet at 
the new Hotel Manchester on the first 
da suppiemented on the second day by 
as inspection of the extensive plant oft 


Rolling Mill Co. Luncheon 


catcteria atte 


the American 
as erved in the othce 


uch the members were driven to Cin 


cinnati where the local foundrymen pro 


lel further entertainment 


Kenvon Riddle, city manager, Middl 


VI ). in welcoming the members of 


association to the city compared the 


+4 . } 


nadine « characte! morals and mental 


lewpoint with — the familiar and age- 
old process of molding metals 
\ | ° ) ’ T ? 
\ Tuscany, secretary-manager 0 


his annual 


t association im presenting 
report directed attention to the fact that 
during tl past vear many business men 


had considered it advisable to relinquish 


wmbership in their various associations 
In this respect the Ohio State Foundry 
association was fortunate in_ that 
four member had resigned, a_ loss 


that was more than offset by a gain o 


members Outstanding teatures ot 


constructive work accomplished during 


he vear imeluded= distribution of cost 


finding statistics with supplementary in 


mation on how the system could be 


applied in each member's individual plant 
Uniform trades customs set of specifica 


tions has been placed m_ torce, defining 


the relative duties and_= obligations oft 


uver and. seller Another set of speci 


itions has been adopted connectior 


ith pig iron contracts, designed — to 


elunimate misunderstandings between 


oundrymen and the various interests 
supplying this commodity One of the 
most important measures has been the 
engaging of consulting actuary to in 
terpret the workman's compensation law 
and to furnish expert advice ‘on an 
mendments or changes in_ th 


resent status of this piece ot legislation 


Connection is been secured wit! 
Various organizations engaged in sup 
plying mtormation on credit ratings 


financial and general business trend and 


outlook \ 


wing the 


month! bulletin is issued 


amount of iron purchased 
ind) «contracted tor, the labor situation 


equipment available for exchange, | list 





New Officers of Ohio 


State Association 


President 
} \ Huser, re-elected, American Rolling 
Mills Middletown, O 


Vice President 
J. H. Barer. Bowler Foundry Co., Clevelana 


Treasurer 


Secretary-Manager 
building 


\ J Prsean re-elected, Centar 


Cleveland 


Members, Board of Administration 
} \\ Htuper American Rolling Mills Cs 


c \\ Pies Wessling Brothers Foundry 
io { neinnat 


Walworth Run Foundry 


( Cleveland 
W. E. Mat EWs, Carroll Foundry & Machine 
ivi Co Buc s © 
I H Wis Dane " Brass Iron Co 











OL executives, supe:intendents and fore 
men either at liberty or contemplating a 


Intimate touch s maintained 


with industrial leeislation \ troubk 


department available tor the benefit 


of those who desire intormation 


specih 


onal phase of foundry operation, 


maintenance or adminstration 


Geo iN Ee Niott Lunkenheimer  Co., 


Cincinnati, presented his views on_ the 
relation of the electric lurnacs to Cast 
iron In a briefly historical manner he 
traced the development of this type ot 
medium m 


melting Europe, of its 


later adoption in the United States and 


to the further interesting fact that out 
of the approximately 1000 electric fun 
naces now in operation throughout — the 
world 333 are in the United States. The 
second largest number In any one 
conntr is im Ital 


Re bore 


melting iron in- the 


touching on the subject of 


electric furnace Mr. 


Klhott went into considerable detail on 
the ditterenc: between basic and acid 
ined furnaces and the’ reactions that 


take place in the manufacture of steel 


The basic turnace is the more flexible 
in that practically any iron or steel may 
charged and manipulated to conform 


to anv desired = analysis In the acid 


furnace it is necessary to charge ma 


terial of approximately the same analvy- 


1? 


sis as the anticipated product In an 


acid turnace the charge is melted on a 


silicia bottom while in a basic furnace 


the bottom is made up of magnesite and 
dolomite with magnesite brick surround 
ing the hearth. 

kither 


charged into the 


hot or cold metal may = le< 


electric furnace, but 
relatively 


than the 


since the electric furnace ts 


more expensive to operat 
cupola, clearly it is the part of economy 
to melt the iron in the cheapest medium 
and then if necessary, refine and = super- 
heat it in the electric furnace This 
is known as the duplexing process and 
practised in the plant 


Elliott is 


1s the method 


with which Mr connected 
The cupola is the cheapest and most 
efficient device ever developed for melt 
all probability never 


abandoned 


ing iron and in 
will be entirely superseded or 


The iron as it leaves the cupol 


is satisfactory for a wide range of cast 


ings Its only drawback is that th 
] 


charge cannot be manipulated betwee 


the time it is placed in the furnace and 


the time it is tapped into the ladle [In 
addition, certain inexorable changes take 


place For example, the silicon content 


will be lowered approximately 25 points 


the manganese will be lowered an ap 


preciable amount, usually about 25 points 


depending on the component clements ot 


the charge: under certain conditions the 


carbon content will iy increased and 


the same holds true for the sulphu 
The only element that remains constant 
Pouching on the 


Is the phosphorus 


relative cost of ‘actually melting — the 
metal Mr. Elliott stated that one tua of 
coke at present Cincinnati quotation ot 
$15.00 will melt as much iron as 4000 
current at 


$70.00 


kilowatt-hours of electric 


14; cents per kilowatt-hour, or 

On a comparative basis it is claimed 
that the thermal efficiency of the crucibk 
furnace is only 3 per cent, that of th 
air furnace 15 per cent, the open-heart! 
cupola 40 pet 


jurnace 25 per cent, the 


cent and the electric furnace 60 per 


cent. However, when the percentage of 
loss incurred in producing the electri 


current it taken into’ consideration, it 
will be seen that the high thermal ef 
ficiency is more apparent than real 

Taking up the different component 


Mr. EI- 


silicon practically 


elements of cast iron in turn 
hott pointed out that 
controls the carbon content Silicon is 


lost in the cupola while an acid fu 


nace liming actually adds a little of this 
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furnac: drop 


The 
but it 


element basic 
a ~ little 


ferrosilicon. 


may 
easily is replaced by 

High manganese content is required in 
the cupola charge to neutralize the effect 


of high sulphur. The percentage ot 
manganese is reduced about 20 points in 
the cupola. About 40 points is lost in 
the acid furnace but it may be replaced 
by ferromanganese. The basic furnace 
retains all the manganese in the original 


charge 


Phosphorus is regarded as a desirable 


element in cupola-melted iron, since tt 


promotes fluidity However, it makes 


the iron brittle and therefore is undesir 
able where strength and toughness art 
required The electric furnace is cap- 
able of superheating the iron to a port 
that renders it more fluid than could 
be attained by any amount of phos 
phorus The temperature in the cupola 
rarelv exceeds 2500 degrees Fahr while 
the temperature that may be attained in 
the electric furnace is only limited by 
the refractory qualities of the limng 
The phosphorus content remains — the 
sam respective of whether itis 
melted in a cupola or clectric turnace 
Iron increases in sulph each time it 
melted in the cup he acid tut 
‘ eile t} espect bu 
‘ 1K ll i s ipl practically 
n ‘ ed to the vanishing punt 


Developing 


HORTAGE today ot competent 
men in our foundries, m_ the 
executive forces and also in 
the ranks of manual labor 
Vecans that both classes must be de 
\ loped Che only method available. 
so far as I can see tor recruiting 
thie latter class Is i clean hous¢ 
build modern foundries, equip them 
for convenience and comtort of the 
cinploves and in other wavs make 
the profession § attractive Che man 


doing manual labor today demands a 


lywher standard than formerly obtaimed 
n his working conditions and i he 
cannot find it in the foundry he will 
seek other places of employment 


Numerous educational institutions 


which include in their curriculum a 
course in foundry practice are avail- 
ble for the purpose of training men 
ho are fitted to become toundry ex 
ccutives However, m my = opinion, 
some ot these are only play houses 
while others are in charge otf men 
Fro paper resented before the annual 
nvention of the Ohio State Foundrymen’s 
issociation Middletow1 0O., Der 7-8 The 
vuthor is foundry superintendent f the French 


Foundry Ce Piqua, O 
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From his records Mr. Elliott presented 
figures to show that in one heat  sul- 
phur was reduced from 0.156 per cent 
to 0.014 per cent in 64 minutes and on 
an experimental test the sulphur con- 
tent was reduced to 0.009 per cent. 

Pat Dwyer, engineering editor, THE 
FouNnpry, discussed some of the practical! 
feaures of cupola operation. He dwelt 
on the utter lack of uniformity that 


seems to prevail among foundrymen on 


a process amenable to standardization 


Iron and coke are wasted and unsatisfac- 


tory melting conditions obtain to a 
great extent, not from lack of knowl- 
edge on the part of the executives, but 
on account of lack of close and in 


telligent supervision 


Rapid, economical and efficient melting 
I 


in the cupola hinges on three tactors 


Supplying a sufficient volume of ait 


to completely consume a given quantity of 


coke in a given time, proportioning the 
charges so that each layer of iron is 
melted by the time the underlying layer 
of coke is consumed and adding a= suit 
able quantity of fluxing material to each 
charge to unite with the ash of th 
coke and other impurities and carry it 
away in the form of slag that will flow 
freely Mr. Dwyer conciuded his ad 
dress by a description of how a cupola 
should be prepared for a_ heat 

A J Puscan\ secretaryv-Managel ol 


Material for 


BY J. H. HOGUE 


ho also teach additional subjects 
stich as wood vorking ana black 
smithing. Some melt iron and others 
do not. Some have no modern equip 
ment of any kind. One ts the proud 
possesser ot tout ditterent ivpes ol 
molding machines, one powcr Operated 
and the remaining three operated by 
hand. I only have seen one housed 
in a building constructed purposely 
for a foundry. Two are equipped with 
cranes andar lal supcriol to any 
of the others One stresses practical 
instruction and the other's strong pomt 
is theory and management. 

The foundry in Ohio State univer 
itv is situated on the first floor oft 
a two-story building 50 x 100 feet 
About one-third of the floor space 
is cut off by a solid partition which 
shuts out all light from one side. The 
equipment includes a 22-inch cupola, 
a core machine made by the Wads- 
worth Core Machine & [Equipment 
Co., Akron, ©., a core oven supplied 
ty the Millett Core Oven Co., Spring 
field, Mass... one handpower = squeez 
ing molding machine made by the 
Adams Co., Dubuque, Towa, one gas 


the association warned the members of 
the evils of price cutting. He also di 
rected attention to the fact that prices 
of raw material and labor are advancing 
and advised against taking orders fer 
future delivery based on today’s prices 
Developing Foundry Material was the 


subject ol a paper presented by J] H 
Hogue, foundry superintendent, French 
Foundry Co... Piqua, O This paper is 
abstracted in this issue 

Mr Thompson, Dayton Pneumatic 


Tool Co., Dayton, O., read a paper on the 
proper maimtenance of pneumatic tools 
Frank D. Chase, Frank D. Chase Inc 
engineers, Chicago, delivered an ad 
dress illustrated by lantern slides at. th 
session following the banquet Thurs 
day night He pointed out that indus 
trial conditions are changing and_ th 
only way to stay in the procession 1s 
to cut production costs The building i 
which operations are carried on is a 
much a piece of equipment as any 
the other accessories and i such 
should — hx designed caretully to fulfil 
a certam detmite function The sele 


} 


tion Of a= suitable = site pro ably is tl 
most unportant item of the many govern 
ing any cnterprisc¢ Mr Chase lu 
uished several illustrations to prov 
lack of proper selection this re pect 
later added enormously tothe cost of op 
hor { castings manufacturing plant 


the Foundry 


fred melting furnace made lb thr 


lier Mfg. Co., ( leveland and a number 


of small steel flasks All the casting 
made would he classed as bench work 

The average enrollment in the clas 
for the past five vears has been 7 
he course is only required of tho 


students taking mechanical 


cheimect 


ing. It covers a period of 80 hours 
partly devoted to lectures and clas 
eroom work and the remainder to 
tual shop practice. 

Institutions of this kind do not pr: 
tend to supply trained men to the 
trade They simply familiarize th 
engineering student to some. extent 
with foundry practice. With few ex 
ceptions the time allotted to the work 
does not extend over a period of 30 
cavs. From the loregoing it up 
parent that little relief ma be ex 
pected from that quarte: 

I favor the establishment of a spr 
cial school for training men of the 
type most needed in the commercial 
foundry, both today and in the tu 


ture, The course of instruction should 
le available for the engineering § stu 
dent at the university and also serve 
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asan advanced course for any other 
person who desires to take it up. 
Many advantages follow from __lo- 


cating at the university. For example, 


a student in mechanical engineering 


would have the opportunity of major- 
Courses in 


ing in foundry practice. 


mathematics, chemistry, metallurgy and 


metallography are available and natur- 
ally would form a part of the pro- 
posed course. In addition the student 
would absorb the university — spirit 


Pencil Gates 


N AN interesting paper pre- 
sented in a_ recent issue of 
THe Founpry, E. V. Ronceray 


lating the idea 





disclaims orig 
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which in itself makes for leadership. 
I see no reason why a student major- 
ing in foundry practice should not be 


degree of foundry 


given a engineer, 
in the same manner that other students 
eventually acquire degrees in other 
branches of engineering. 

The foundry and equipment should 
be of such a character that the in- 
structor should have no occasion to 


say—as many are forced to say at the 
present time—“This is not the proper 


Applied to 


BY W. H. ROESNER 


it has been practiced to a considerable 
extent My first 


actual experience was in 1907 when I 


for over 20 years 


applied pencil gates to various cast- 










































































































































in which he advocates the employment jngs including a friction disk common 
of smal] gates and the elimination ot to the older style Ot tractors. This 
feeding heads on nearly all castings casting was machined on both sides 
He intimates that the method was and the problem of securing a clean 
practised many years ago and firs surface presented considerable trouble 
was brought to his attention by M until the pencil gate method was ap- 
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SECTIONAI IEW THROUGH CEN 

CORE C |] 
Saillot who ha adopted the It thod 
as far back as 1886 while acting in the 


capacity of foundry manager at 


shops of the Western Railway Co 
of France I have no means of de- 
termining when the method first was 


introduced mto America, but certainly 


INISHED DRAG SHOWING RUNNER 


PLACE 
Pp I calte the results were so 
satisfactory that no further changes 
we made in the gating system and 
the gate as shown in the accompanying 
llustratio was employed until the 
pattern became obsolete. With the 


exception of a small pop riser which 
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way to handle the job, but we are com- 
pelled this for lack of 
suitable facilities.” 

Funds for supporting the institution 
the foundry- 
and if a meeting 
the administra- 
and the Ohio 
association, no 
de- 


the 


to do it way 


be 
the 


might supplied by 


men of state 
was arranged between 
the 


Foundrymen’s 


tors of university 
State 
trouble 


should be experienced in 


for 


satisfactory 


veloping a_ plan financing 


undertaking in a way. 


riction Disk 


served to indicate when the mold was 


filled and also in a certain measure 
relieved the pressure, no feeders were 
attached to the casting. 

After the comparatively plain face, 


on, a smal] runner 


the 


metal in 


6-inch cope was set 
built 

The 
passed through a runner core provided 


basin was around single 


down runner. the drag 


with three small openings discharging 


up through the bottom face of the 
disk mold. The runner in effect was 
a variation of the well known horn 
gate provided with three outlets in- 
stead of one. The casting weighed 
about 400 pounds in the rough and it 
is apparent that the amount of scrap 
charged to gates and risers amounted 


to only a smal] portion of the total. 


In 


to note 


connection it is interesting 


that 


this 


large paper mill rolls 


are poured on end through a number 


+ 


of small gates. These castings must 
present an absolutely clean surface 
which is highly polished before they 
are assembled in the calender frames 
and it has been found that a circular 
row of small pencil gates through 


which the metal drops directly down 


into the mold, produces the most sat- 


isfactory castings 


Engagein Foundry 
Consulting Practice 


James F. Miller and Leonard E. 
Hurst, formerly connected with the 
Ford Motor Co., Detroit, have es- 
tablished an office in the General Mo- 


Detroit, where they will 


tors building, 


engage in design and construction and 


organization of quantity production 


foundries. Mr. Miller, formerly was 
superintendent of foundries, blast fur- 
naces and coke ovens at the River 
Rouge plant, while Mr. Hurst was 
engineer and superintendent of con- 


struction installation and operation of 


foundry equipment. 

















ans Jest to Define Sands- 


Research Made To Develop Standard Method—Measuring Length or Weight 
Broken from Bar Pushed Over Edge of Plate Found Impractical 
—Horizontal and Vertical Tension Tests Tried 


LITTLE more than a year 
ago at the request of the 
Electric Steel Founders Re- 


search group, the Sivyer Steel 
Casting Co., Milwaukee, undertook an 
the sand 


believed 


facing 
that in 


investigation of 


problem. It was 


such an investigation comparisons of 


one sand with another would be es- 
sential, and it was felt that sands 
could not be compared unless some 


value could be given to them or to the 


properties which they possess. 

The first effort was to decide upon 
those properties which were believed 
essential to a good facing; and the 
next, to define in some manner the 
extent to which any of the sands un- 
der investigation possessed those 


properties. 


easy to decide the properties 


should be 


It was 


compared, but to 


which would 


which 


find tests determine ac- 


} 


curately the degree to which any sand 


possessed these properties was a 
more difficult problem 

In testing the strength of any ma- 
terial, there are but two directions 
in which the force is com- 


BY R. J. DOTY 





and have almost invariably determined the was unreliable,.a core box was so 
strength by pushing the test bar constructed that a volume of sand 
lengthwise over a plate until the 10x 1 x 134-inch was in each case 
overhang broke off under its Own compressed to a core 10 x 1 x 1-inch, 
weight. the compression being entirely from 
In preliminary experiments with the top by means of a %-inch projec 
facing sand used in the Sivyer found- tion to the cover which formed the 
ry, the transverse test was first used, top of the box. The box referred to, 
Table I 
Length Broken Off in Overhanging Test 
Bar 1 2 3 4 
Length of Section Broken Off—Centimeters 
Break 1 5.09 $7 6.45 c 4 
Break 2 5.09 5.1 6.20 5.08 
Break 3 4.78 +.94 6.12 6.70 
Average 4.99 §.27 6.26 72 
Maximum Deviation—Per Cent 
4.2 ge 9 ? » © 
Average maximum deviation—8.27 per cent 
Grand average—5.56 centimeters 
Maximum deviation—20.1 per cent 











and it was evident that the density to 


which the sand was rammed would 
have a great effect upon the strength 
of the material. Since hand ramming 


and a core made from it are illustrated 


in Fig. 1. 
The 


periments 


this and following ex- 
was filled by 


sand with the fingers through 


box in 


pushing the 


a %-inch riddle, resting on 





monly applied, namely in the —s 
direction of the principal axis 
angles to it. 
the 
strength 
the 


right 
materials 
the best 
for others, 


or at 


For some ten- 


sile test is 
criterion ; 

transverse test finds the best 
Investigators of 
the latter, 


application. 


sand have chosen 


Pay er prepared for the Roches 
ter meeting of the American 
Foundrymen’s association. The 
author is vice president and 
works manager, the Sivyer Steel 








Casting Co., Milwaukee 


the top of the box, any ex- 
cess sand being removed be 
fore ramming by means of 
a glass plate used in the 
same manner as a _ molder 
uses a strike. The cover of 
the box was then forced 
into position, forming the 
core already described. After 


removal of the cover and the 
both of 
the 


were 
the 


| bottom, which 


J doweled to sides of 
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FIG. 1 
CLAMPS IN PLACE 


COREBOX AND CORE FIRST USED IN TESTS 


FIG. 2 
SHORTENED 


15 


FIG, 3 


(ABOVE)—HORIZONTAL 
CORE RAMMED BY TOP COMPRESSION 


CORE 


TEST TABLE SHOWING AND 
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Weight Broken Off in Overhanging Test 
Table II 
Bat l 2 } 4 . 6 
Weight Broken Off—Grams 
Break | 7.9 58 .0 66.5 60.0 67 l 
Break 2 ov .0 61.2 58.6 72.1 61.2 65.2 
Break 3 67.2 61.2 56.0 63.0 61.7 65.2 
Break 4 62.0 59.0 57.5 60.6 58 65.2 
Break 5 60 .U 62.1 61.7 61.0 58 .! 61.7 
Average 63.4 60.3 60.0 63.3 61.2 63.8 
Maximum Deviation—Per Cent 
van 3.8 10.8 13 5 
Average maximum deviation—7.35 per cent 
Grand average break—-62.03 grams 
Maximum deviatior 16.1 per cent 
ot the horizontal tensile test tabl 


and a core with enlarged shoulders 


1 


to receive aluminum clamps, show: 


\iter ramming, the core suspend 


between the sides ot the box Was 


FIG. 4—A GALLQWS FOR 
VERTICAL TENSILE placed on the glass top of the tabl 
TESTS The sides were removed and st 


























, , +1 , 
iuiliniwm ( ainps carelully 1dypuste 
The load was applied by dt poms 
sand into the container which ings 
velow. thy sheave snow 4 One 
of the table In this method ‘ 
new difhculties were encounters 
ox, the core supported by the sides of the Wi realized that thr results obtamnee Or tiie most important ving t ! 
mOoxX WA tra ferred to a glass plate and Vy the pre ling methods, though 14 on retweel i cor ind ( 
| ile emoved atter th col W oO l iriatio night be sufficiently Because of this frictio c 
; + } ‘ ] + 
ced Thi core yas thre slow l\ ( it ) indicate tire - ( ad striputed ( i . 
} , + + 
| TY 1 ¢ ry iCTOSS lloweve 1) yuld ) ) ut was conce d 
ie plate until th , rht o he ove! comparative purpOses oO PI ipplicatio 
lal 1 sectiol iu bar to ‘ ire pu ibs ict ers ( s DrORG i l s ( 
it and th el! 1 s brol ta co ret Stres Va \ t . i 
to take r ur thes nethods vO | ssitat ‘ t ‘ ) ( 
' rT 
J] tin ] = ‘ +h, +} Se2mMp 0 r oth np tat S vo il 
| ' +] ‘ , 
Lhe data yota ed ) Cpe i ¢ l ( ( 0 ine 
peratio 7 lie each ) \lt o ( ) g ‘ S ) > , 
{ ron the 1 1 ple ine | c ) ) ( ) 1 
Table | | 
- ' tet <4 Table IV 
| em l 
win I s re ) ta ( i \ t 
I ( ( a 
Ter ‘ " t cadep ( ! Nor l 
) ‘ oO ‘ tured oO} ( Sa rid 2) 
Ss S 
1 isu rit ) ( S a rf S ¢ p ’ 
el t \ ] P an \\ « tt that i wre 
' 
t | t . is sa co | cross ( oO ircva 
| ] | l , wld | t } 
( 1 | suit ( \ square vould ) oOo adeilcale ade! vyhich ¢ 1 ) k ~ ¢ 
, } 1] th Immo ' ] 
ta A thie resu 1 3 ! i O x rin was ( ro den 
i] i ) | ely i lire« h rls ytain @” tens stre rth S ite tive ib t\ | ‘ 
Fable Il shows s or the r this reason our first efforts t ork was carried t as follows 
itained b velghing e over estigate t si] strength of sands 
, , \ qua tit i¢ i sale ith t 
ect 1 the test cle ( ‘ ] ( dl l the d siz ne a dl DULCGINY , ' 
( the test was placed 1 hum 
lo maimtam the Sami noistt 
tent throughout the work. Five bars 
Table III 2 were made and then broken hese 
R l f T ‘ t bars gave the results shown in t 
sile Tests 
esu ts o ens1ie es column marked Group 1 In t 
, , 
( 1 I . : 6 same way five bars were mad ul 
Breaking Load--Grams per Square Inch h : ager z 
R at rroken in groups 2, 3, 4, 5, and 6, s 
Ba 208 0.0 21 20.0 8 294.4) that a total of 30 bars were mad 
Bar 00.0 173.0 10° 62 ona 
lar 4 1s ) x 0) $3.0 490 | 7¢ 290.0 ro ne Sé Yi san maecr the sal 
; 181 7 from th am ind, und ’ 
Bar 5 ? t 187.0 R 0 96 | 205.0 . 5 
nnd 02 ¢ on age +P : ++$)- conditions, and broken 
t tk , » ws oo - 
Maximum Deviation—Per Cent To determine the maximum pet! 
10.7 14.6 11.9 5 21.1 - ° 7 ’ 
A 4 centage of deviation ot each bar, t! 
Average maximum deviatior 16.76 per cent = : - 
Grand average break— 226.1 grams per square incl difference between the average tot 
Maximum deviatior 32.7 per nt . - 
’ aida ois that bar and its most divergent resu 
is divided by the average value The 
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average maximum ,. deviation is a 
numerical average of the maximum 
deviations of the individual bars. 

The absolute maximum deviation for 
the entire table is calculated as for 
each bar, except that the average oi 
all the values is employed. 

Since all of the cores broke at the 
shoulder, it was decided to shorten 
the core and also to try to decrease 
the effect of friction by the use of 
parting materials. In shortening the 
core we constructed a box having the 
dimensions of a standard cement 
briquet. This core was rammed by 
top compression of %-inch and _ is 
shown fogether with its corebox in 


Fig. 3. 


Silica sand, oil and strips of waxed 
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De wie 


Grand average break 
Maximum deviation 





Table VI 


Tensil Test—-Load Applied Vertically 


" 1 2 d 
Breaking Load—Grams per Square Inch 


320.0 435.0 310.0 346.0 
305.0 304.0 $20.0 371.0 
363.0 425.0 300.0 301.0 
272.0 303.0 280.0 440.( 
406.0 360.0 320.0 24.0 
331.2 365.4 326.0 348.4 


Maximum Deviation—Per Cent 





nothing else. it 














LARGER 


FIG. 5—COREBOX PERMITTIN( ror AND 
aaper were used as parting materials 
viving the rictiona lue show 1 

1 . 
lable i 

Sic strips of paper Rave the best 


20.8 16.7 28.8 26.4 
20.15 per cent 
334.0 grams per square inch 
per cent 
may be crease in the average maximum 
causing tion from 16.76 to 24.5 per cent 
afl 1 
practically the During the experiments 
r square conducted in connection wi 














COREROX IN WHICH NECK OF COR 
SLY SHOWN 








Table V 
Results of Tensile Tests with Shortened Bar a nee ae 


Breaking Load—Grams per Square Inch 


Maximum Deviation—Per Cent 


{ tT 
I 

Briquett {x 

Br 1ette t 18 

B ett 

Briquette 4 62 

Briquette 5 ! 

Ave ive 4 4 201.6 

5 { 

Average 1 x t 2%.2 per < 
Girand average break 224.6 2 ms per s 
Maximum deviati 6 per cent 


224.0 grams vie ve round that we h 
oO mtend th othe t 
‘ the t 11 ( thie Core ) t 
1< , No matt how aretu 
indlin d t ; 
keep all o it out o mp 
w parts } s ti ¢ 
sheave ve [ ] t! ) 





vhere the test b . ‘ 
6 
tens strength that t 
is to re ik the bar \A 
+ tive trict ) l¢ i 
~ she ive vhe the SNeave ‘ 
; Irom turning bh 
means ot eliminating this 
. were devised, but 
ré ilized we vould hay to 
horizontal tensil test, 
possibility 7 erro! reep 





] 


results, they were used in 1 


tests whose 
values are given in Table \ We re- 
alized that the load necessary to break 
the -bar might be affected were it 
necessary to tear the paper. For this 
reason we placed two strips of paper, 
separated about ‘'%4-inch, under the 
har [he space between the strips 
was at the center of the bar where 
the rupture would take place 


\ study of this table and a compar- 
ison with Table III will show you 
that though we had reduced friction 
to a minimum, we had accomplished 


! 





Breaking Load—Grams per Square Inch 





Table VII 


Tensile Test with Reduced Test Bar 


+ 


403.0 43230 7 4 
42.0 227 0 OO. f 2 
10.0 t9R 0 4% 378 
60 ) 312.0 S 332.0 
1630 50 0 71.0 Tired 
71.6 355.0 67 .2 50.8 


Maximum Deviation—Per Cent 


8.5 24.8 te «< - 


_ 


46 per cent. 


360 grams per square inch 
cent 
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determination through some _ cause, 


such as the one just referred to, was 
too great. 

The next step was to design a gal- 
lows, allowing the force to be applied 
vertically, as shown in Fig. 4. 

We found it was necessary to make 
the core strong enough to uphold not 
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foundryman knows that when sand is 
rammed, that portion of the sand 
which is farthest away from _ the 
rammed surface, is least dense, conse- 
quently the cores varied from a great 
density at the top surface to a lesser 
density at the bottom. For this rea- 


son we determined to construct a box 





Core Made in Box 


Group nies ] 2 
Transverse Tests 

454.0 460.0 
424.0 
484.0 
463.0 
470.0 
460.2 


Briquette 1 
Briquette 2 414.0 
Briquette 3 465.0 
Briquette 4 474.0 
sriquette 5 490.0 
Average . 459.4 
7.80 7.85 

Aver ive 
(;srand average 
Maximum deviation 


break—-456.9 grams per 
A 


20.40 per cent 





Table VIII 
with Two-Inch Opening 


5 4 
Sample 2 Inches Wide 


Maximum Deviation—Per Cent 


maximum deviation—10.20 per cent. 
' square 


2 6 
439.0 
438.0 
465.0 
480. 
447. 


415.0 473 
400.0 421.0 422 
441.0 491.0 440. 
453.0 440.0 455. 
550.0 450.0 500 
466.8 443.4 


490.0 


458 


17.80 10 


inch 








weight, but the weight 


and container as 


only its own 


clamp well, 
hence the 
the box shown in Fig. 3 was increased 
from %4 to The load was 
applied by pouring silica sand into the 

method the re- 


of the 
amount of compression of 
74-inch. 


With 
sults were still unduly variable as may 
be seen Table VI. 

We believed that the factors having 
the effect the results 
were: first, time of suspension; second, 
third, uni 
fourth, 


container. this 


from 
greatest 


upon 


increase in load; 


ramming 


rate oft 


formity of core; 


bot- 
might 


which would permit of top and 


tom ramming so that our core 


pressure, or by 


be rammed by equal 


an equal amount, from two. sides. 


Then, since the rammed surfaces would 
than the the 
determined to both 


be more dense center of 


core, we shave off 


rammed _ surfaces. A new box de 


signed to permit these manipulations 


was constructed, as shown in Fig. 5. 


By using this box we were 


to produce a briquet 1.6 inches high 


by compressing from top and bottom 


a similarly shaped volume of sand 





Bar ° ] 


80.7 
=) 9 
63.5 
64.0 
63.9 


62 68.46 


8.35 18.0 


Grand average break—63.40 grams. 
Maximum deviation—27.5 per cent. 





Table IX 
Transverse Test—Sample Two Inches Wide 


Breaking Load—-Grams 


Maximum Deviation—Per Cent 


Average maximum deviation—10.11 per cent 


4 5 6 


61 
58 


66 


tot 
- 


s 
4 
Om wo 


n 


- 


67.3 
60. 


1 
l 


53 
60 
62.9 


59 2? 


ia 


> 


+ 
or 
ra) 

te 


10.3 11.1 


enabled a 








strains set up in core during manipu- 
the 
was 


eliminate 
apparatus 
Stream of 
under pressure was 
used in place of silica sand. The 
pinch cock, just under the shelf, when 


Therefore, to 
factors, the 
that a slow 

constant 


lations. 
first 
modified so 
water 


two 


opened allowed water to siphon from 
glass ori- 
dropper, 


the bottle through a small 
fice, like a 
end of 
tube which shows 
bucket in Fig. 4. 

The third, and most important fac- 
tor, that a great 
deal of and Every 


medicine 
the black rubber 
just above the 


shaped 


in the lower 


was one required 


study attention. 


shown 
and is 
pieces 
that 
beyond — the 
fact, pro- 
Thus by 
pieces tightly, 
strike off 0.3 inch 
bottom of the original 
leaving a briquet 1 x 1 
the heart of the 
volume, and rammed 
top to bottom. 
Cores made by this 
tested, and the results 


3 inches high. This briquet is 
at the left of the illustration 
held in’ place by the 
1 inch thick. It may be 
the briquet projects 
wooden side. It 
ject 0.3 inch on 
holding the 
were able to 
the top 
volume, 


loose 
noted 


does, in 
each side. 
loose we 
from 
and 
from 


inch original 


uniformly from 
method 
found on 


were 
SIX 
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groups of five each are shown in 


Table VII. 

It may be that ‘the 
shown by this table are more uniform 
but we were convinced after several 
repetitions of this experiment that re- 
sults would not check another 
close enough to be of practical value. 


seen results 


one 


Variations Permitted 


thus far used 
was but 1 
thought probable 
neck 
occurred, 
the 
the 


All of boxes 


had a 
across, 


the 
neck 
and it 


core 
which inch 
was 
some 
Such 


volume of 


filling this narrow 
the 
aff 


would fect 


that in 
bridging of sand 
bridging 
loose sand entering box, increas- 
in some cases and decreasing it 
the 


eliminate 


ing it 
density 
this 


box 


in others, thus affecting 
of the ramming. To 
possible, a 


possibility as far as 


was constructed which had a minimum 
2 during 


opening of 2 filling 
reduced to 1 


inches 
This opening was later 
inch by side compression of the sand 
and a final top compression completed 

Fig. 6 shows the construc 
this 
this 
six groups of 
The 
VIII. 


than 


the 
tion of 


core. 
box. 
briquets were 


From box 30 


made in five each 
tested. 
Table 


uniform 


results are shown in 
These 


any of 


more 


obtained 


results are 
those 
endeavoring to de- 
would give 


strength of a sand 


so far by us in 


velop a tensile test which 


the green-bonded 
in grams per square inch. 

\ study of the results obtained thus 
with the 
involved 
and 


far taken in conjunction 


theoretical considerations 
show that 
the first of the vertical tensile methods 


the horizontal tensile 


have been eliminated as_ unreliable 
Furthermore, the 
the vertical tests by the best ramming 
ap- 
} 


results obtained in 


devise only 
the results ol 
corebox in the 
ransverse the trans 
verse test the 
bility of straining the core in manipu 
better suited for 
was deemed ad 
the and 
to refining trans 


methods we could 


equalled ) 
crude 


Also, 


decrease 


proximately 
tained with a 
test since 
would possi 
and thus be 


weaker 


lation 
the 
visable to 
our 


sands, it 
abandon tensile 
devote energy 
verse method. 
Having learned by our investigation 
tensile test that a wide box 
uniform results than a 
our first in refining 
test increase 


core 


of the 
gave more 
narrow 


the 


box, step 


transverse was to 


the size of the from 10 x 1 x ! 
inch to 12 x 2 inch. In additior 
the greater width of the core shou! 
the effect of imperfection 
small pebbles, since the area 


x 1 


decrease 
such as 
occupied by such a flaw would be 
smaller percentage of the cross se 
tional area of the core. 

(Concluded on Page 26) 








Methods of Molding Bushings 


Brass Bushings of Various Shapes Require Different Treatment 


Many Ways of 


Gating—-Core Must Have Sufficient Prints and Be Placed so as 
Not To Crush the Mold when Closed 


USHINGS are simply hollow 
cylinders of brass of varying 
While 
made 


length and diameter. 
they are sometimes 
from solid cylinders of metal by bor- 
ing out the center, they are more 
generally cast a tubular shape by the 
use of a sand core. Some bushings 
are comparatively long and _ narrow, 
others short and wide with a metal 
thickness varying from fractions of an 
inch to several inches. Large bush- 
ings, long, heavy and comparatively 
small in diametcr are frequently de- 


signed as sleeves, and 


when a diam- 
eter of from 12 inches to several feet 
is combined with a body length of about 
the same dimensions they are known as 
ners, and in cases where the body 
rh is shortened greatly in proportion 


¢ 
ip tl — 


¢ | 
» the 


diameter they become rings. As 
might be expected several different ways 
of molding such castings have been de- 
vised. They may be made _ horizontally, 
as shown at G, Fig. 1, or vertically, 
as at A, Fig. 1, and again with the 


horizontal method the flask may be 


ured while level, or it may be in- 


clined to any degree. The = gates 


hat convey the metal into the mold 


so may be varied in location, 


ape and _= size Sometimes, they 
re placed at the end of the bushing 
as at A, 


e end of the bushing. 


Fig. 2, and are connected into 
Or they may 
he located at the end and be connected 
2. The 


ite at B has to be cut oval in cross 


to the side as at B, Fig. 


tion, and should be made half in 
e cope and half in the drag. It also 
ould be filleted where it joins the 
isting, otherwise it may tear a piece 
it if broken off while the metal is 
t. The gate 4 Fig. 2, parallels the 
ire print of the bushing and is car- 
d in a straight line with the thick- 
ss of the bushing for about half 
inch as shown, and the sprue is 
ated midway between the two cast- 
gs. This is done to enable the sprue 
be broken off while the casting is 

without danger of breaking in as 
is called, thus saving the expense 
sawing off the gates. The break- 
g off is done by hitting the sprue 
ar its top with a hammer, either to- 
irds or away from the castings, and 
is important that the direction of 
e blows be in a straight line with 
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When this 
is carried out the gate will break away 


at the angle C, Fig. 2, leaving a small 


the length of the castings. 


stub on the casting to be ground off. 
Gates are sometimes located midway 
of a bushing as at G, Fig. 1, and 
sometimes they are carried under the 
coreprint as at .4, Fig. 4. This latter 
type of gate is used for castings of 
aluminum bronze, also of manganese 
bronze, as it carries the liquid metal 
gently to the lowest part of the mold 
and there is less dross-producing agita- 


tion as a consequence, 
Gate Cut in Top 


In vertically-poured bushings the gate 
may be cut into the top of the mold 
as at PD, Fig. 1; into the bottom as 
at E, Fig. 1, or into any portion of 
its length as at F, Fig. 1. Some- 
times the gate is located on top of 
the mold and consists of a U-shaped 
ring in a runner box with’ small- 
sized perforations in its bottom which 
lead straight down into the thickness of 
the molded bushing. Then the metai 
rains down and fills up the mold. In 
the case of the large, wide bushings 
known as cylinder liners, either top 
or bottom pouring may be favored, but 
when they are bottom-poured. it is 
important that more than one entrance 
be made for the metal into the mold 
showing after the 


To avoid porosity 


bushing is turned off. It is also neces- 
sary that the molten metal lies quietly 
against both mold and core for the 
castings to be sound after being ma- 
chined. Whatever method of gating 
is used, there should be some legiti- 
mate reason for its adoption. Thus 
? 


the gates in Fig. 2, while giving good 


results in the case of the plain, straight 
cylinders shown, might be the source 
of large production losses if used on 
a bushing of the 
Fig. 1, 


shape shown at /, 
because they would fail to 
properly feed the heavy section midway 
of the casting. In a case of this kind, 
the gate at the center of the bushing 
will give better results, or the mold 
can be made as in Fig. 4 which shows 
the mold for another type of bushing 
and illustrates the method of gating 
and risering it to produce good cast- 
ings. This latter bushing is frequent- 
lv called a sleeve and is a type of 
machines. 


bearing used on electrical 


19 


[he ball-shaped enlargement at the 
center claims attention as it must be 
ted by a suitable riser to avoid shrink- 
age which would give a flattened ball 
in the cope part. A riser 3 inches 
mn diameter iS used, connected to 
the ball at the joint ot the mold 
by an oval-shaped gate about 1% 
inches wide, by 2% inches high, and 
filleted at the point connected to the 
ball. The top of the riser is brushed 
to 6 inches above the top of the cope, 
to put pressure on the ball The 
mold is poured as shown, the gate 
being connected underneath the core. 
Aiter the mold is filled to the top 
of the sprue, the latter is covered 
with molding sand on which a weight 
is placed, and then the riser is slowly 
filled to the top of the bushing. By 
this method there is less strain on 
the mold than there would be if both 
riser and sprue were of the same 
height, and the riser was forced up 
through the sprue. 

Sleeves of the shape shown in Fig. 
4 vary in size so greatly that some 
are made several in a flask on the 
bench, while others are a floor job. 
The illustration shows one of the 
gating 
under the core was found by experi- 


larger sizes. The method of 


ence to produce better results than a 
gate on the mold joint, either as shown 
at 4, or B, Fig. 2. When a gate like 
B, Fig. 2, was used, the liquid metal 
entering the mold impinged on the 
core, and as the molds were poured 
strongly, the bronze caromed back 
from the core surface upon the mold, 
cutting action on the 


green sand surrounding the gate which 


producing a 


would scald off a layer of sand leav- 
ing a scab at this point, the loose 
sand washing as dirt elsewhere, usu- 
ally to the top of the sleeve. 

The gate D, Fig. 1, at the top of 
a bushing, is satisfactory for short, 
vertically-molded bushings, and should 
be used whenever it is found to pro 
duce good results because of its econ- 
omy. It will be evident that it will 
cost more to mold a bushing when 
the gate has to be placed at the lower 
end, as at E, Fig. 1, because the mold 


must either be made _ three-parted, 
or runner cores of dry samd must be 
built in as the mold is rammed. The 


gate located as at F, Fig. I, has no 
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RIG SHAPES OF BRASS 
the 


but for 


Pe ial 
straight 


advantage in case of a 


bushing, a bushing of 
Fig. 1, it has 
the fall ot 
the 


bush 


shape shown at /, 


advantage of shortening 


the metal, and brings the gate to 


part of the casting A 


thickest 


ing of the shape shown at /, Fig. 1, 
have to be 


level 


the top of the enlarged section, other- 


molded vertically, would 


cheeked off, to make a joint with 
not be re 
the 
affected 
this 


wise the pattern could 


from the mold, therefore, 


WoOVve d 


molding cost would not be 


b carrying the vate down to 


] 
( Cl 


W hich 


When 


One, 


castings are to be made of 
pattern of the 


shown at //, Fig. 1, the 


narrow bushing 


shape, question 
whether the horizontal o1 


will be the 


Way arise 


ertical method better to 


LIS¢ Concerning this matter the pat 


ternmaker will probably have made the 


first decision, for, if the prints on the 


pattern are shaped as shown at //, Fig 
horizontal 
Fig. 1, 


cle Cision as 


it has been intended for 


molding, if coned as at #, 


vertical molding he 


best method of molding a pattern 


hould always rest with the foundry 


in, but as the patternmaker is ex 


to put on pri ts ot sone 


shape 


make corebox to Mate and 


matter what kind of print was 


it probablv would be wrong for 


foundryman, it 1s alwavs advisabl 


make the prints loose, and to ensu 


heir replacement centrally bv attach 


ng to the print at its center, a short 


k pin which will fit” tightly 


hole in. the 


mto 


center ot each end ot 


pattern. It is then a simple matter 
the patternmaker to make a change 
the 


molds for 


prints to 
Making 


reen-sand 


suit foundryman 


bushings with 


prints isa poor method 


BUSHINGS 


SHOWING METHODS OF GATING 
of making such castings from a produc- 
effect 
hill 


variables 


tion standpoint, because it in 


makes a mountain out of a mole 


by introducing a number of 
skill 
part of the 


lern 


the 
The 
mold 


requiring and experience on 


molder to control. 


moc tendency is to simplify 


ing operations to the greatest extent 
comparatively 
the 
fact, 
skilled 


Cases 


possible, and thus enable 


unskilled 


satisfactory 


vorkers to do work in a 


manner; in becaus¢ 
of a workers 


that 


dearth of highly 


it IS imperative in many this 


be done 
work ot the 


Sometimes — the vreen 


sand molder cam be lessened by the 


making bushings is an 
this 


cone erned 


coremaker, and 


illustration of how can be done 


benefit of all First 


aa) the 


we will consider some of the difficulties 
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encountered in making bushing 


the 


casi 
green-sand-print method 
The 


what 


ings by 


so universally practiced illustra 


Fig. 3, shows frequently 


lifted off a 


tion, 


occurs when the cope is 


mold containing a bushing pattern in 


one piece. There is a green-sand lift 


} 


at the junction of the coreprint an: 


the body of the bushing, which re- 
lifting t 
the 


uncommol 


quires straight and careful 


get up perfectly. Even in 
skilled 

to have 
or both 


case ot 
molders it is not 
this break 
end, as at B, 
that 


of time in patching. 


ledge down at onc 
Fig. 3, an 
considerable loss 


accident entails 


Rapping Through the Cope 

bad 
patterns, by 
cope A 
the 


It is usual to attempt to avoid 


lifts in the case of solid 


rapping through the steel bar 


is imserted into a hole in upper 


side of the bushing and is molded in 


with the Previous to lifting off 


the 


cope. 


cope the bar is rapped vigor 


ously, then is withdrawn and the open 
left is with 
This 


tage of enlarging the 


plugged 
the 


ening which is 


molding sand has disadvan 


casting Hf the e1 


molder is not tempered 
Also, as 


seldom is molded with the same part 


thusiasm of the 


with moderation the pattern 


ot its circumterence uppermost; it Ss 


not long before a ring of battered holes 
rough 


hok . 


1 
slic b 


around it. Then the 
the the 


is formed 


spots left in mold by 


require considerable slicking, and 


ing requires time It is true all o 


these annovances are avoided by using 


a split pattern, but this has its dravy 


secured it! 
will = hift 


Wor rd 


backs too, for’ it has to be 


the cope half so that it 


with the latter, by screws 


with loope d 


passing 


ends through the sand o 
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METHODS OF GATING 


BUSHINGS 


CAST TWO IN A MOLD 
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the cope into the pattern. Then the \aeder 


ood screws have to be firmly an- 
hored to the top of the cope by an 


laborate system of bars and wedges; 





ttherwise the half of the split pat 


— 


ern will stay down with a result ex- 
ctly similiar to that of the pattern 
it is not split 


On One lariabl eliminated 








liowever, assuming it is not difficult 


» lift the split pattern, or that the 





tternmaker has so sloped the = step 








the solid pattern from the smalle 
ameter ol the core that bad liits 
irely occur, this will only eliminat 


me variable The core is a _ straight, 























round, cylindrical body of considerable 














vy 


eight. which has to be sustained 








1y the two soft sand ledges at cither t 





nd of the mold lf the ledges should pyg 4 LONGITUDINAL SECTION OF A MOLD FOR A MOTOR REARING SLEEVI 


e rammed too soft, the core whi 
i 
ink and crush its print This also s closed and pressed down, then again entirely round, a crush of the prints 
ay happen if the prints are too short.  Jifted off carefully The ridge of soit may occur in the cope Besides, the 
ven when rammed _ properl) It is mudded sand should be flattened down metal is apt to over-run the cor | 
serious disaster to the mold, whether }y pressure of the cope; if it is not prints and stop up the vent of th 
is noticed before the latter is poured jy should be built higher before the core All of these accidents, any ofl 
not This trouble will not be en tinal closing Che vent in the spruc which will cause a_ spoiled” casting 
ountered as frequently as defects due end of the core is frequently plugged must be guarded against by the for: 
» crushes in the cope, or as blowing hy firmly ramming in molding sand thought of the moldet Pherefore if 
1% to metal flowing over the ends When flour paste is used as a_ seal there is any better wav of making 
the core prints ivto vents. Crush it should be applied after the try on bushing patterns, a way that will elimi | 
» of the print in the cope may lb as using it before is hazardous becaus« nate all the difficulties mentioned. it 
warded against by frymg on the cope. jt may stick and pull down sand from should be generaliv known and used 
d usually be fore the trv on a. seal the cope ' 


Simplifies Moldu 








n be put around the end of the core Thus to moid a bushing having 
ints so that the try on will reveal prints as at //, Fig. 1, requires no Fig. 5 shows what is believed to 
th the absence of a crush and cet mean degree of skill on the part. of be a much better wav of molding bush 
intv of the metal being blocked fron the molder. for aside from the im mes Che method is not new, havine 
nning into the core vent. This seal portance of a proper choice of the een known for many years, and pra 
sometimes ' thick flour pasts vrade of melding sand. and a knowl ticed bv progressive foundrvmen | 
eared around the ends of the core, edge ot the correct degre ot . hard However, it is not used as much as { 
t a thick mud made with molding ness when ramming the mold, careful ‘t deserves; im fact, no bushing pat j 
d ous far better. The latter is manipulation is necessary in lifting off terms of any kind should ever be mad 
ily made and applied by scoopmg a the cope to avoid the disagreeable task according to the old methods, with 
1} depression in the solid joint ot ot patching broken core prints The cores resting on soft green-sand ledges 
mold, filling it with water, then core must have sufficient bearing not OF Prints, and as fast as all old pat ) 
ing the mud on the slick and to’ crush the mold by = its veight terns ot — the green-sand-print = typ | 
IKding a little ridge around the core when beimege set When finally closing have to be replaced, the new method 
nts at the ends The mold is fin- the mold. should the trv on be dis should be adopted. ' 
d except flouring then the cone pensed with and = the core not le In Fig. 5, the pattern is shown at f 
i 
| 
i 
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SAND FROM THE COPE LS LEFT ON THE PATTERN AS SHOWN AT B 
FIG. 5—SELF-CENTERING BUSHING CORES, WITH PATTERN’ SHOWN AT #B } 


WHEN THE LIFT IS NOT CORRECTLY MADI 








B, and it is simply a straight cylinder, 


the core is shown at 4. This figure 
illustrates how the core is centered and 
retained, and shows what a_ simple 
matter it is to make bushings by 


this common sense method. The ends 


of the bushing pattern B, should be 


coned sufficiently to provide against 


of the sand 
drawing the 


when lifting 


pattern. 


any tearing 
off the 
The core if in one piece as at A, Fig 


cope or 
5, can be made to fit accordingly. If 


a small groove is scored on the pat 


tern at the limit of the coreprint stop 
offs, it will serve as a guide in locat 
ing the gate when the latter is of the 
tvpe shown at B, Fig. 2. 
Should the method at 4, 
preferred the gate will have to be 
in the 
by setting a piece of wood in the core- 
box. With a pattern and core of the 


Fig. 2, be 
filed 
molded in 


core, or it may be 
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type shown in Fig. 5, after the mold 
is made and cleaned, all that is neces- 
sary is to drop in the core and it is 
finished, provided the core fits properly 
into place. 

If the 
necessary to use paste on the prints to 
against the flow of the 
That is the only 


core does not fit it may be 
make a seal 
metal into the vents. 
precaution to be taken, no trying on is 
necessary and there need be no anxiety 


about crushing of the prints. 


Vade 


Co Vachine 


As far as the work of the core- 
maker is concerned, it is not increased 
by the dumbell ends of the core 
when the latter is made by hand. When 
made by a core 


the straight core is 


machine, the prints have to be made in 
a separate box which is simply a ring 


core, easily and quickly made in quan- 
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tity. The rings are threaded onto the 
core and be cemented in 


place, as this work will save the molder 


long may 
the necessity of sealing the print onto 
prevent the metal seep- 
ing along into the vent. This 
od works well when the same pattern 


the core to 
meth- 
shorter bushing, 


used for a 


as the coremaker simply uses a shorter 


must be 


central core, and the molder merely stops 
off the cavity in the drag left behind the 


} 


shortened core to ensure its remaining 


in place in the mold. To cut of a 
horizontally-molded bushing having green 
sand cores is an artistic and time-con- 
suming job, which it will be unnecessary 
to describe thanks to the method usinga 
dry-sand core print, as just outlined, for 
even though it is one of the choice tricks 
7 there will be 


lost, if it 


of the molders trade. 


nothing especially valuable 


be entirely forgotten. 





How and Why in Brass 


By Charles Vickers 
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Miscellaneous Scrap Does 
Not Equal Ingots 


Wi are 


: ’ , 
bronze castings, and as the latter are 


asked to make some brass and 


7 } me | . ; _ 
merely casmg and muiscelianeous castings 


which require a_ certain amount of 
strenoth. it is our belief that an alloy of 
( »pper SS pe cent frp 5 pe cent nT 
5 per cent, and lead, 5 per cent would 
uffice We want to be m a position to 
use other alloys if required, and will ap- 
preciate any formulas you may be able 
lo ( r us i like to tS Wout 40 
per cent new 1 tal and 20 pe cent 
scra and desire formulas for scrap 


It is impossible to mixture 


present a 


using part scrap, unless by scrap 1s 


if the 


meant scrap copper, ‘omposition 


of the scrap is not known. Even 1f 


copper 1s used it 1s difficult to understand 


scrap 


just what economy would be effected, as 


compared with the use of ingot 85-5-5-5. 
A recent quotation for ingot 85-5-5-5, in 
your vicinity was 11.50 to 12.00. cents 
per pound. The cost of 85-5-5-5, using 


all new metals at the price on that dat 


was a little over 14 cents per pou 


The same mixture made from heavy 


scrap copper and wire under the same 


quotations, would cost 11.57 cents pet 
pound The latter price does not cover 
shrinkage of metal incidental to using 


scrap copper. Therefore, ingot at 12 


cents per pound, all metal, ready mixed, 
and in the best possible shape to melt, 1s 
than metal in any 


considerably cheaper 


other form. <A _ properly handled fur 


nace should melt at least four heats of 

the ingot metal to three heats of scrap 

metal. 
When 


used as part of the charge 


scrap brass, heavy or light, is 


of any alloy 
of known composition, and the 
| 


scrap 


used directly instead of first 


irass 1s 
being run into ingots and analyzed, the 
result is a mixture of unknown composi- 
tion, which may be totally unfitted for 
the purpose for which the castings are 


to be used. Danger exists through con- 


tamination by aluminum, iron, and pos- 
sibly antimony, dangerous impurities that 
the producers of reliable 


When 


used the loss in melting will 


are removed by 


ingot metals scrap copper 1s 


vary with 
Heavy 


the quality of the scrap. copper, 


and crucible copper will show the least 


loss. Where the 


per are used and 85 pounds are charged, 


cheaper grades of cop 


the mixture will not measure up to ex- 


pectations, because there will not be 85 


pounds of copper in the crucible when it 

is melted. 
When the 

known, machinery scrap can be melted with 


vellow brass scrap to 


composition of the scrap is 


secure the required 
content of the alloy, and 


leaded alloys may be 


tin and zinc 
used as a source 
of the lead content. The use of highly 
leaded alloys is not advised, because they 
frequently contain a comparatively large 
amount of sulphur, added to hold im the 


_ 
eud, 


The following is a strong alloy; 


STRONG YELLOW Brass 
Per cent 
Copper 90.00 
Tin 6.50 
Zinc 2.00 
Lead 1.50 
As before remarked if scrap brass 


of unknown composition is added, ever 


in the form of old valves and similar 


materials the alloy will not resemble the 


foregoing composition, and no one can 


predict what it will show until an 


analysis is made. Another good alloy is 
Stronc YELLow Brass 
Per cent 
Copper 88.50 
Tin 5.50 
Zinc 3.50 
Lead 2.50 


Aluminum Cuts the Sand 


Please advise % is the best ma- 
terial to use on sand to prevent aluminum 
from cutting the face of the mold. 

Molds fe aluminum castings usually 
are not dusted with any 


material to 


prevent the metal cutting. It is 1 


necessary to use a facing of any sort 


except where a coarse grade of 


employed. In that case a finer sand 


facing may v 


occasio1 
aluminum castings. 


However, when the aluminum actually 


cuts the molds it may be advisable t 


dust them with tale just before closing 


in the same manner as molds for brass, 


are dusted with flour. 
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Railings Are Dirty and 
Small Valves Leak 


We are casting ornamental railings 


ordinary brass and have _  ex- 


from 
perienced some trouble due to spotting, 
blow-holes and 
will appreciate any suggestions you may 
offer that will 


this difficulty. 


dross, contraction and 


assist us in overcoming 


We also cast gun metal 


valves, gage cocks and other _ boiler 
fittings and experience similiar difficul- 
ties and in addition the castings leak 


awhen tested to the extent that a 


percenage 


con- 


siderable must be re-cast. 


We presume the spotting mentioned 


appears after the castings have been 


dipped in acids to bring out the color. 
This trouble is caused by little specks of 
dross into which the acids penetrate and 
lie hidden, later to emerge and produce 
a discolored area aiter the castings are 


finished. If the 


castings can be pro- 
duced free of dross inclusions there 


will be no difficulty due to spotting out. 


but in any case the spots may be 


eliminated by heating the castings to a 


little over 212 degrees Fahr., aiter they 


are dipped, then immerse in lime water, 


dry again and polish. Dross is kept out 
of yellow brass castings by the method 
of pouring the molds. The metal must 
be skimmed clean, it must be hot enough 
o flare 
poured in such a manner that the sprue 
filled 


Some brass unavoidably 


t quite strongly and it must be 


heads are kept with metal all the 


time of pouring. 
castings shop 


will be spilled on the 


floor. The heads fill suddenly and over- 
flow, but this cannot be avoided. If this 
method is adopted, the zine oxide will 
be kept floating on top of the sprue and 


The 


within the mold 


cannot get into the mold. metal 


smokes to some extent 
little 
scratched from all around the castings to 


the flask 


nd therefore vents must be 


joint and especially from all 


harp corners where the gas may get 
pocketed and thus hold back the ad- 
vancing metal. The gates on yellow 
brass scroll work must not be cut 


that is 
must be cut into 
when the 


to the edge of the castings, 
the thickness. 
the back or 
molded down and 
little lumps on the casting to be ground. 
When no aluminum is 
e brass, the zinc 


They 
cope casting is 
scrolled face leave 

used in 
should not 
With about 
lead 
is alloy will make nice clean castings. 


The addition of 2 


content 

higher than 26 per cent. 
2 per cent tin and 2 per cent 
ounces aluminum per 
100 pounds of yellow brass permits the 
e of as high as 40 per cent zinc, and 
e castings will be clean and 
r railing angles and tees and 
rass work of that 


«1 


bright. 
other 
character use a 


brass with about 26 per cent zinc, as 
itlined. Provide strong,  well-vented 
cores with heavy balancing prints to 
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prevent their cutting through and never 
use copper chaplets to hold 
such cores. Be careful the metal does not 


nails as 


get into the vents of the cores and place 
a high molds and pour. 
strongly to keep the heads filled. About 
copper per 100 


cope on the 
2 ounces of manganese 
assist in 
The 


either too low a 


pounds of brass will greatly 
getting smooth and perfect castings. 
contraction is due to 
cope part, or to too small a sprue which 
compensate for the 


Keep all traces 


does not properly 


shrinkage of the metal. 
of aluminum strictly out of the gun 
metal leak ; 
pour the molds with hot metal, and pour 
Just 
phosphor 


otherwise the castings will 


strongly. before pouring add a 
little than 
1%4 ounces per 100 pounds of metal. In 
both 


crucibles are 


copper, not more 


brass and gun metal, if 


keep the 


melting 


used, surface of 


well covered wtih charcoal 


time. 


the metal 
all the 


Facings Aid in Cleaning 
Brass Castings 


We make _ bronze 
1000 to 5000 


difficulty in) removing th 


castings weighing 


from pounds and _ have 


1e «cores. The 
of 75 


metal which has a composition 


per cent copper, 10 per cent tin, 15 per 


cent lead must be poured hot to obtain 


good castings, but when the metal ts 
poured hot it eats into the cores and 
much time ts required to clean the cast- 


ings. Can you perhaps recommend a 


good core wash, that would prevent the 
metal getting into the cores? 


We have seen some clean castings of 
the weights mentioned made in the same 
mold 


grade of 


alloy when the cores and were 


coated with a good plumbago 
be glad 
to suggest a suitable grade of plumbago. 


Bear in mind that cost is a 


facing. Any supply house will 
secondary 
consideration, as a little more per pound 
will be saved many times over by get- 
ting The 


to buy as cheaply 


clean castings. tendency of 


some foundrymen is 
as possible, when it’ comes to these fac- 
ings and washes. Therefore, if plum- 
used so far the 


trouble is due to its not being suited to 


bago wash has been 
the cores on which it was used. 

It may be advisable to paint on sev- 
eral coats of the facing, and in the case 
of cores of thin 
thickness of 
necessary to put on a finishing coat of 
plumbago applied as a paste with the 
fingers, and 


section surrounded by 


considerable metal, it is 


until 
it is polished like a stove. If the above 
precautions have been taken and have 
proved a failure in this particular case. 
there is nothing else to be done except 
to try a coating of alundum cement 
applied to the This material 
should be mixed with water to a cream 
and be painted on, 


rubbed onto the core, 


cores. 


followed by drying. 
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Impurities Foundin Scrap 
Valve Castings 


We are making castings of an alloy of 
85 per copper, 5 per cent tin, 5 
per cent sinc, and 5 per cent lead, us- 


ing miscellaneous 


cent 


scrap steam castings 
such as valves, injectors, etc. 
We find by 
these castings contain approximately 
per cent 0.30 per cent 
magnesium and when used in 
produce 


fracture, 


as part of 


the mixture. analysis that 


aluminum and 


, 
mur heats 


castings with an 
which fail to 


Will you inform us how it is 


open-grained 
withstand steam 
pressures. 
possible to avoid the bad effects of scr Ip 
of this composition? 


We are surprised to 
aluminum and 


learn of the 
magnesium content of 
old valves and 
liable concerns as we 


lieved that 


injectors made by re 


have always be 


great care was taken to 


select metals free of the _ injurious 


mentioned when making such 


castings. We 
melted 


elements 
suggest the scrap be 


together and another analysis 
made, this time by an analyst whose re- 


sults cannot be 


seriously questioned, as 
the difficulty may be due to some other 
cause, 

offset the 
aluminum and magnesium and it will be 


Nothing can be done to 


such 
The 


using this 


necessary to discontinue the use of 
material in making pressure goods. 
loss due to defectives when 
scrap will be so high it would pay to use 
all new metals mixture 


rather than a 


containing the castings. However, an 


ingot metal of the composition named 


can be procured that will be entirely 


free of the objectional impurities, and 


the use of this will effect a saving 


Alloy to Use With Die 
Casting Machine 


We would like to obtain the formula 
for an alloy strong and tough, that can 
be cast in die molds, one that may be 
nickeled or silver plated. What material 
1s employed in the dies that handle 
an alloy? 


t 
sSucH 


Aluminum bronze approximately 90 


per cent copper, 10 per cent aluminum is 
the strongest and toughest alloy cast in 
die molds. A die casting machine of 
course has to be used to hold and manip- 
ulate the 
render it 


tion of 


withdraw cores, and 
possible to 


castings 


dies, 
obtain a produc- 
sufficient to make the 
commercially Both 
steel and high nickel alloys are used for 
the dies. 


process feasible. 


If a low melting point alloy is desired, 
use genuine babbitt and the castings will 


possess a certain amount of toughness, 
more so than the harder white metals 
used in making die castings, and which 


have little or no elongation. 











Permeability of Malleable High 


Magnetic Properties Make It Suitable for Small Motor and Generator 
Frames—-Castings Produced with Large Risers Which 
Serve To Feed the Metal as It Shrinks 











ESIDES possessing the com Niagnetizing torce 1s clearly indicated. down the gates through two strai: 
bined qualities of strength But at the higher densities this slopes cores, AA, Fig. 2 and under these cor 
and ductility which, with its off much more rapidly than is the hoth streams part into two runners 
casting properties, have made case with cast steel the casting on each side of the strain 
it such a useful casting metal, mal The Dayton Engineering Laborator- core The drag mold below the « 
leable iron possesses high magnetic ies Co Dayton, O., avails itself of indicates the size of the neck of 
permeability and low’ hysteresis, es- the magnetic properties of this metal riser. at B \ dry-sand core is pla 
pecially at the lower densities This and employs it in the frames for gen- over the riser opening in each mol 
magnetic quality makes it available for erators and motors in its automobik This not only prevents dirt from falli: 
small motor frames in competition” starting and lighting systems Fig. 2 
with steel, which, while of a higher shows the method of molding a _ side +. a 
permeability, 1s sometimes more ex trame for the generator used on_ the /7 os 
pensive and usually machines less rap Buick six-cylinder car as applied by 6 
idly Fig. 3 18 a permeability curve the Dayton Malleabl Iron Co As < | 
of malleable iron, made by Edward inay be noted from the pattern on 
Hughes, Dayton, and shows graphical- the squeezer machine, two down gates », ~ 
ly the relation between the magnetizing are used tor pouring the metal and ° « 
force and the resultant magnetic in a large feeding riser 1s supplied. This ed 
ductanee The rapid rise of the in may be more clearly seen on the cast- § : 
duction at the lower densities of the ing on the bench Che metal is poured 
. 
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FIG i—ABOVE— MOTOR 
FRAME CASTINGS ARE 
POURED WITH A HORN GATE 
FIG 2—AT THE RIGHT- 
LARGE RISERS ARE PLACED 
ON GENERATOR FRAME 
CASTINGS FIG. 3—AT THE 
xIGHT ABOVE—PERMEABIL- 
ITY CURVE OF MALLEABLE 
IRON 
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nto the mold, but has been found help- 


ul in eliminating blows in the mold, 


vhen poured. 


The round motor frame castings 


ire molded by a radically different 


iethod The molds are made on a 
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jar-ramming machine and the cast- 
ings are poured, two in a mold, from 


each. The 


com(- 


a separate horn gate to 


horn gates are connected to a 


mon down gate as indicated in the 


drag standing on the bench in Fig. 


5 


Bs L hie 
castings also may be noted in the same 
shrink 


used to feed the castings as are shown 


spruc attached to one of the 


illustration. Large balls are 


both in the mold and in the pattern, 


Fig. 1. The casting has a 434-inch draw 


; 


Recalls Castings Seen at Paris Show 


r GAVI 


to read 


me much pleasure 


R. \ 


Ronceray’s 


BY ROBERT E. MASTERS 


condensers, air pump, circulating pump, 


bed plate with pillow blocks, all cast 


diminished in size from 26 inches to 


8 inches, the hub was 4 inches in di 


splendidly illustrated article In together forming one solid complete ameter, and had a 1%-inch hole 
THE FouNDRY recently de- machine This was on exhibition just’ through it. 
scribing making locomotive cylinder as it came from the mold, with the La Blanc, Georgi & Co. Foundries 


it the plant of John Cockerill, Sera 
ng, Belgium | have seen 


good deal 


quite a 
of work mad bv this com 
many 


During the winter of 1888 and ‘89 


a move was made through Congress 


o send an expedition of American 


mechanics, one from each of the princi 


val trades, to the Paris I xposition, 


ind through the leading countries ot 


} 


urope, the object being to look imte 


mditions there, to not how the 


echanics did their work, what they 


vot tor t and how they could live on 


} 


These data were to bi compared 


’ 


fins on it There was not a partic 


of sand or scab or a swell on it any 
where, nor could the mark of a ham 


} ] 


mer or chisel be found on the whol 


casting The gentleman who was 
looking after the Cockerill company’s 
interest, said to me, “As you readily 
see it has no practical use, only, to 
give the measure of what can be ob- 
foundries at Seraing.” 


~ 


tained at the 


Consider the thought, ingenuity, and 


mechanical skill it took to produc 


such a. startling advertisement Cine 


exhibited a_ bell 


cast iron water pipe 52 inches insidk 


de Marquis, mout 


diameter and 20 feet long, and a 1 
pipe connection 7 feet inside diameter 


A quarter section cut from both of 


these showed the castings to be as 


perfectly even all through as if the 
had been turned in a lathe 


In one large brass foundry visited 


they used a mixture of plumbago in 


the molding sand for a facing on 
molds for brass castings, and also in 
the core sand, then dusted and slicked 
china clay on the surface of the mold 


and used a china clay wash on _ the 


ith information regarding the same look at it and there was no question surtace of the core 

ass ofl mechanics 3 the United even to a layman, of their abilitw a For bronze castings they used a 

States foundrymen mixture of plumbago in the surfac: 
The proposition was juggled around The casting weighed 21,000 pound and core sand and dusted plumbago 


the most delightful fashion, and 


n the most favorable consideration 


~s all mportant subrect and means oO 


was 10 feet 4 inches high, 9 feet 10 
inches long and the same wide: it will 


be noticed it Vas not a heavy casting 


on the mold and slicked it down and 
used a plumbago wash on the surfac: 


ot the core mstead ol china clay 


ytamimne ehabl information but when compared to its size, many o Their product was heavy brass and 
thing definite was done and no ap us have made much heavier castings bronze castings, the sand and cor 
opriatio made t carry ut = the in tar less compass, but that was one rapped from the castings leaving then 
ject of the beauties of this piece ol work perfectly clear The superintendent 
\ syndicate of newspapers stepped so many lght and heavy parts all of this plant told me of another 
to the breach, told the trade asso through it and not a crack in it foundry making brass casting t 
ations to pick out their men and \nother casting, on exhibition from other extreme to them, small castings 
vould finances e trip wr the Barrand Freres & Co. found: cle ot a character that iy 1 
vs, and an ag vas made oO St. Cyvbard, Angonleme, excited a great Visit 
MASIS deal of admiration from visitors inter 
: ested in the toundry business Phi 
casting consisted of seven gears cast l went there and saw that tl i 
\imong nib f ites ne above ' the , ” made and were maki ( 
‘ ri foundryme loh \ Fake then 1s they o the plat brass plates & inches 12 he 
to ' orward ‘ form. one ould have tought at firs long, “%& of an inch thick ’ rr 
ter nainta t ‘ thev we separate gears, of different which was covered wit etter little 
- rwled ge t CXp Cries | ds ind = sizes place 7 op rt larger than the type used to 
dry hnatters s¢ i 1 eacl t anne r he hubs irticl The etters t 
ru tin tton ' ' xeveled mo clean cut and without a b thre 
Tes tat sed ge IG imete the were made in sand molds 
) il t lowed i ( i pla T lhe foreman kindl 
| I) 
! , : le | yca vCal show 1OW ie rest | 
™ ; \-shaped the i vith ict, so they would 
s teeth 1 ing g g n ght was of the eta () 
¢ ct ( t Seraing lett the ext gea ( eth ran a foundryman will under 
gu Simp is . p r y ¢ from left » right. and above this as delicate as this, no k ‘ 
t undry ork, they had o was a plain spu heel 8 iches ir camel's hair brush S¢ 
vith a most WwW dertul isting diameter The gears wet about two to set the letters Fine p lered 
Nas a triple expansion naval en inches apart and had from tour to rosin was shaken evenly and iretully 
with the vlinders na body six arms in. them They gradueall, over the surface ff the mold and a 
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close to the 
This melt- 


over and 

minutes. 
the and 

surtace to 


hot 
surface for a few 
ed the 
sented a 
the flow of the metal. 

3efore seeing this, and both before 
the compounds, | 
always a the 
rosin in the foundry and was 
this material in the New 
market by the carload. It 
many uses marked 
made. 


plate set 


into sand, 


firm 


rosin pre- 


hard, stand 


and since day of 


was strong advocate of 
use of 
a buyer of 
Orleans 
and 


was put to 


savings were 


Foundry Equipment 


House Issues Bulletin 
All 


appropriate 


the would be an 
titie 
letin of 47 pages 6 x 9 inches recently 
the J. W. Co., Phil- 
adelphia. It contains information for any 
the 
maintenance of 


about cupola 


for a handsome bul- 


issued by Paxson 
erection, 
the 
melting 


person interested either in 


operation or uni- 


versal medium employed for 


gray iron. Details are presented on 


foundation re- 
the 


the area and depth of 


erection and 
the 


Attention is 


quired, method of 


relative various 
the 
the 


and 


position of 
shell. 
and 


proper 
openings in 
directed to function of 


the 


$size 


tuveres their area in 
the 


at the melting zone. 


propor- 


tion to horizontal area of the 


cupola Tables are 


included showing dimension and ca- 
pacity of cupolas from 28 to 108 inches 
the shell; 


positive 


diameter inside dimension 


and capacity of pressure 


blowers, capable of delivering from 


revolu- 
the 


feet of 
table 


melted 


¥% to 112 cubic air 
tion A 


number of 


per 


second indicates 


tons per hour, rev- 


olutions per minute, horsepower re 


quired, diameter of cupola, diameter 


outlet and a 


the 


of blower 
table 


centrifugal 


supplementary 


gives same information for 


blowers used in connec- 


tion with cupolas having a capacity of 
1000 to 20,000 pounds per hour. Rules 


are given for finding the melting ca- 


pacity of any cupola and also for esti- 


mating the approximate horsepower 
required to displace a given volume of 
air at a given pressure, 

A sample sheet to be posted on the 
floor the the 


shown on 


direction of 
the 
information re- 


charging for 


melter is one of pages 


It contains data and 


quired to operate a cupola efficiently, 


pointers on lighting, charg- 
blast, tapping 


This is supplemented on 


including 
ing, 
and slagging. 


fluxing, air tuyeres, 


the following page by detailed instruc- 
tion on how to charge a 42-inch cupola. 
the 
required 
coke, the 


number of pounds of iron melted per 


Figures are presented to show 


number of cubic feet of air 


to consume one pound of 


square inch of melting area, cubic feet 
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of air required to melt one ton of iron, 
per 
per 


ton of iron 
1000 


occupied 


horsepower required 


horsepower cubic 
and the 
by one pound of 
brick 
singly 


per hour, 


feet of air space 


in the cupola coke. 


Data on fire and red include 


dimension and weight and per 


cubic foot; space occupied when stacked 
to lay 4, 9 
Supplementary 


and 
data 


and number required 


13%-inch walls. 


show the number required and weight 


of a cubic foot of wall; average weight 


in bushels and cubic feet of coal, coke, 


charcoal, concrete, clay, gravel and 


Another for 
pig 
to descrip- 


sand. rule follows es- 


timating weight of piled iron. 


Several pages are devoted 
tion and care of lining material, cupola 
blocks, fluxing material and refractories 
Three concluding 
intimate detail 
ing The 


cludes references to related equipment, 


in general pages 


cover in actual operat- 


practice. bulletin also in- 
and 
the 


scales, ladles, monorails 
elevators, list of 
United States and 


sectional drawing and description of a 


blow ers, 
installations in 
foreign countries, 


modern foundry. 


Manufacturers Seek to 


Improve Refractories 


A movement has been started to 


secure information with regard to the 
confront re- 


takes 


furnace conditions which 


fractories in actual service. It 
the form of an industrial survey, which 
will be the Refractories 


Manufacturers’ association in 


conducted by 
co-opera- 


tion with committees which have al- 


ready been appointed in associations 


of users of refractory brick, and with 


individuals, firms and corporations to 


whom refractory brick is an industrial 
necessity 
Information will be gathered by us- 


rather elaborate questionnaire; 


be distributed to 


ing a 
which will consumers 
of refractory brick in the thirteen in- 
the bulk of this 
It covers temperature and 
the 


action, 


dustries to which ma- 


terial goes 
found in 


combustion conditions 


typical furnace, abrasion, slag 


the presence or absence of uncom- 
mon furnace gases, spalling conditions, 
character of draft, 
The the question- 
will be the Mellon In 
Industrial Research, at Pitts 


will be 


loads, insulation, 


answers to 


etc 


naires sent to 


stitute of 


burgh. Reports made when 


enough informaion to warrant it has 


been received from any single indus- 


trv. 
brick 
the 


de- 


Every consumer of refractory 


will derive a certain benefit from 


successful prosecution of the work 
Wastes 


which cannot help but reduce produc- 


scribed will be eliminated, 


tion costs. Intelligent service will fol- 


low authentic knowledge. 
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Use Duplex Process for 
Refining Steel 


An interesting new steel making pr 
cess has been put into operation at tl! 
works of Edgar Allen & Co. Ltd., She 
field, England. <A 10-ton 
Stobie electric melting 
worked 


and a 


steel furnace a 


being together as a single w 


under the inventor’s patent duplex elect: 


process. By this means scrap steel 


electrically melted and refined by oxid 


manner in tl 
and a third 

transfer: 
to t 


tion In a continuous 
furnace, 


bath is 


primary 
the 
chute at 
small secondary furnace for the finishing 


large 
more of molten 


down a short intervals 
process. 

The 
cess are both electrical and metallurgical. 
the load 
the 

factor is 


advantages claimed for the pro- 


Electrically, factor is said 
to be 


ing, and 


increased by continuous work 
the 
maintenance of molten 


Also 


said to be 


improved 
baths 
fluctuations 
marked 


power 
by the 
most continuously. 


current are less 


of shorter duration. 
The 


claimed is the frequent supplies of 


main metallurgical advantas 
small 
steel, of varying compo 


Additional 


over an 


quantities of 


tions, if required, advantag 


of the new process installati 


of several furnaces working independent 
ly are said to include the less space 
by the the reduced cra 


cupied plant ; 


service required; the lower cost for 1 
pairs to furnace linings for a given out 
and the freer choice 


put of steel, 


scrap for melting. 


Plans Tests to Define 
Sands—I 


(Concluded from Page 18) 


To 


similar to 


test this theory a box was built 
that shown in Fig. 1, in 
except width and 
this 
wide instead of 


all respects length 
therefor 


1, but 


compre ssion 


Cores made in box, 


? 


were 2 inches 


were rammed by top 


only. 
being twice as wide, 


These cores 


twice as heavy, 
that s 


actually 


were approximately 


so it soon became 


apparent 


were strained and some 


while transferring them ft 


glass pl 


broken 
the 
come 


box to the 


ate To ov 
this difficulty the glass 


was made a part of the bottom 
corebox. This permitted us to rem 


the 
obtained 


the core from box without injury. 


The 


six bars 


by 30 breaks 


Table IX. 


results 


are shown in 


The North Milwaukee Foundry ‘ 
North Milwaukee, Wis., a 
jobbing firm, has purchased the equij 
ment of the “Modern Steel Castings 
Co., Milwaukee, Wis., and make 
steel castings by the converter process. 


gray it 


will 
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ompares Cupola Receivers 


Use of Forehearths or Cupola Receivers Is Common Abroad—Separate, 
Self-Contained and Portable Types Are Compared—-Super- 
heating Possible in Some Cases 


BY F. J. COOK 











NYONE 


wishing to study the the matter, rather leaving the individual the receiver and arrangement of vent 












question of cupola. receivers to pay the money, and take his choice The usual practice is to make the 
will encounte1 a complete Therefore it is opportune, and the Bir- receivers of a capacity to hold about 
absence of data in any definite mingham branch is to be commended for half to three quarters of the hourly 
rm in connection with this important § affording an opportunity to discuss the rated output of the cupola The ad 
ljunct to the cupola’ furnace The matter, which in conjunction with the vantages generally associated with this 
roceedings of the Institution of British discussion last year on cupolas should be type of receiver are 
undrymen from the commencement of great use to the industry generally First Reduction of consumption of 
ntain only one reference to the matter, As the time allotted is short, I have coke, owing to the quantity required for 
1 that in a casual way Text books thought it desirable to deal with the the bed being eliminated Il} amount 
equally devoid of definite informa- various types of receivers, and salient will vary in accordance with the amount 
Kirk in his book, which so admir- points connected with each, leaving more of bed space allowed in the cupola for 


y deals with the cupola, makes a bare technical matter concerning the influence’ storing the molten metal before tapping 










ntion of receivers. The only one on the metal owing to the action of the Where the metal is drawn away as 
gives any details of the advantages slag, ete. to be dealt with by M: melted, as in the case of small light 
disadvantages is by Dr. Moldenke. Fletcher. Fig 1 shows the general ar- work, it is obvious that thers little 
Makers of cupolas are not definite on rangement of a cupola with outside re- economy in this direction to be obtained 
. ceiver of the usual type, associated so from a receiver, for the conditions of 
paper resented at a meeting of the Bir- , , . , 
1am branch of the Institution of British ‘Ong with Twaites Brothers, Ltd. Fig. a receiver do not in any way reduce the 
lrymen Phe author, F. J. Cook, is 2 shows a general section of the same, consumption of coke necessary to melt 
tor of Rudge-Littley, Ltd., West srom- : e “ . : ; 
England. ind Fig. 3. is a more detailed section of the metal after the cupola is operating 
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CUPOLA WITH RECEIVER OF THE OUTSIDE TYPE—NOTE THE VENT PIPE AT THE TOP FIG. 2—SECTIONAL 
VIEW OF THE RECEIVER AND CUPOLA SHOWN AT THE LEFT 


27 
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FIG DETAILED SEC 


fact tl 
immedia 


The 


drops 


Second 


melts, it 


and SO is 


ceiver, 


TION 


lat 
tely 





FIG. 5—A TYPE OF 
IS REMOVABLE AND 
PLACED BENEATH 











as 
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ry 


inte 


removed f 


RECEIVER 


WHICH 


THE 


CU 


the 


F RECEIVER 
ATED 


PE LOC 
metal 
re- 
the 


» the 
rom 


WHICH 
MAY BE 
POLA 


IN 
THE 


THAT SHOWN 
BENEATH 


SIMILAR TO 


PERMANENTLY Cl 


possibility of taking up sulphur, etc., 


the coke, where it would other- 
wise b« 
Third 
Fourth 
that the 
cupola bottom can 


ly 
though 


from 
lying. 

Better mixing is assured. 
It 


receiver 


claimed 
saves the 
be dropped immediate- 


is also sometimes 


time, as 
al- 
the 


con- 


been 

the 
for 

the 
outside 


when melting has stopped, 


casting from metal in 


receiver may continue some 


time. One of disadvantages 


the 


of a 


siderable 


in connection with receiver, 


trivial nature, 
the 


trouble 


be 


passage 


although this 
that the 


receiver 


may 
cupola to 
to 
Further 


is from 


the 


the 


may give owing 
through. 


to 


metal breaking 


it somewhat troublesome clean par- 
Attention 
pipe, 
the 


has 


is 
small 
that 
to 


$1Zes. 
the 
pass 
the 

a 


in the 
to 


the 


ticularly 


called the fact vent 


18 


which in past used from 


receiver mto the body of cupola, 


nd short 
question of 


eliminated, a 
7 he 
ot 


now been open 


pipe substituted. this 


pipe 
than 


more importance 


dealt 


generally 


red, 


18 


is conside but will be with 


a little later. 


Fig. 4 


part « a 


section of the receiver, 
the Matchell type, 
that the 


part ot 


shows a 
cupola of 
it 


re 
the 


from which be seen 


the 


receiver 


cen torms bottom 


la, the being separated from 


by means of a dividing 


it. 


the melting part 


brick with a hole in 


cupola of a 


Roper & Co 


show a 


by E. 


and 6 


Figs. 5 


similar nature made 


FIGS 
TPOL 


1 AND 
A 


but 
It will 


consist 


2 FI 


with 


be 


U 


separate, 


the 
drawn 
the 
the 
division 





cupola, 


opening 
same 


I 


DE 


ma 


f making 


and 
wl 


for cleaning, 


at 
as 


, 
yiate 


rA 


CEIVER 


b | 
and 
suring 
bottom. 


the 


receiver 


all th 


away wit 


moving 
amount 
= 

allows 
ers. as 
this 
£0 

whole 


a 


type 
only 


of 


This 


tin 
bette 
in tl 
of 


T 


partly 


obse 


le «first 


the 


RECEIVER OF 


ny ingeneous refinem 


rved that these refinem 


the receiver 
th 


to 


body 
be 


away 


from 
it 


distinct 


1ich enables 


and does 


the side, and making 


the usual 


the 


is 


case 


between cupola 
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IN FIG 
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is hinged, therel 
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als 


back 


N advantages 
arrangement 
hole at th f 


Saving a consid 


1¢ In making up, a! 


the 
showt 
belt 


r distribution of 
instance 
the 


the 


cupola, wind 


around cupola 


advantages claimed 


port 


prof 


Ca 


Th 


Lil 
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outside cupola apply equally to 
One of the objections to a receiver 
that 
before a 


than 


the 
this. 


is the fact more metal 


he 


generally 
to satisfactory 
the 
owing 


the 


has melted 


temperature is obtained is case 


with a 
to the 


non-receiver type cupola, 
that the brickwork of 
to be heated This 


advantages, from the 


fact re- 
cupola 


that 


celver has 


tact 


possesses 


EXTERNALLY 


sur lact 
as the 
direct 


The 


flame 


iver 


prey 1 usly 


< vent 


pip 


soon becomes 


e in the cupola, an 
kes place the that 


this 


tact 


pip 


Owing to 


it careful attention 1s 


PLACED 


THE FOUNDRY 


to become stopped the Thwaites electric 


now has an open vent, fumes from which 


apt 
superheating 
first 


in 


and at 


he 


are not 
Fig. 7 shows a 


by J. E 
for 


objecti nable 
receiver in t 


Hurst, 


recently jets 


which re the 
special work, 


work 


and 


18 


vented 


such as It also 


commended 
ot 
de 


direct 


and possibility 


As 


outside 


cylinders, automobile diesel, 


gas engine liners, pistons heads. may be 


will be seen, it consists of an work, 


RECEIVER WITH AUXILIARY OIL BURNERS FOR § 


crude oil the re 


1S add l 
arrangement 


all 


“eal 
COKY 


has the ad cid sli 


ve derived from con- carried ¢ 


relterre I i \ to 
$s of 


previously 
eliminates the 


the 


disadvantag« I 
It 


advantage 


at will be re method adoy 
the 
Elliott, 


his 


cold metal! start. 
membered 
by G. K 
cinnati, in 


he 


superheat 


distinct claime Previous 


Lunkenheimer Co., ( the cupola 
paper 
from the molten 


ast When 
the 


exchange American approximat 
mets 


this 


which said was derived 


of molten metal before c 


ing, in his case, was achieved in an cupola 


furnace. 


superheating 


has 


Ing 


aim 1S 


ly the 


29 


t which 


limited 


The 


be 


extent 
can carried, 1s 


is though 


glance it 
this 


appears 


. 11 1? 
apparatus WI give als 


which is 
advantag« S 
adding various 


emed necessary 


the 


to 


moitel 


UPERHEATING 


ceiver has beer 


and experimmet 


ut with a basic 


eliminating sulphur 


to superheat the 
ited is as follow 
on tl 


to 


putting 
the oil furnace 

the 
burner power. 
the blast 


melting 


temperature 


il, using full 


stage reached, in 


1s 


is turned and 


on 











30 


started. The molten metal runs directly 
into the receiver and as the metal ac- 
cumulates in the receiver it is subjected 
extra heat from the oil flame, 
and thus superheated. As the casting 
operation in the foundry and 
molten metal is drawn from the receiver, 
the temperature obtained reaches a high 


to the 


proceeds 





THE FOUNDRY 


been supplied by Mr. Hurst are of 
interest : 
Furt CONSUMPTION OF SUPERHEATER 
Type RECEIVER 
Gallons 
of oil 
Starting period (preheating) 
Burners full bore for 30 minutes. 15 


Melting and receiving period. 
















































































value, and it is found that it is pos- Total consumption over 5 hour cast. 31 
sible gradually to reduce the burner Total oil consumption. . 46 
power and maintain a sufficient degree Oil per ton of metal =2.56 gallons. 
of superheat with about 25 per cent of Cast iron from a cupola with a car- 
the burner capacity. bon content of below 3 per cent as is 
frequently desired, is practically an im- 
Coke Contact Eliminated possibility. However, with this type of 
The next advantage of this receiver receiver the carbon has been reduced 
is of course the withdrawal of the metal with an addition of steel and alloy, to 
from contact with the bed coke in the as low as 28 per cent in some Cases. 
cupola, and the collection of a _ large Fig. 8, shows an arrangement attri- 
number of successive charges of metal, buted to E. Ronceray, P. H. Bonvillan 
+h SIPHON~ BRICK 
| CANISTER 
a NN si 
. \N a 
» Se 
+ WN N } ore 
at a _§ s 
“kK NN 
“x, SY : ae 
i 
mt ‘lL 
it | 
13% 13 7 
1,741 














THE 


SIPHON BASIN INTEGRAL WITH 


CUPOLA 


FIG. 8-SELF-CONTAINED RECEIVER OR 

thus tending to uniformity of the 
chemical composition. 

The third advantage, and it 1s pos 
sible to give practical effect to this, is 
the chance to make additions to the 
metal as it lies in the receiver and vary 
the composition within limits. 

Since the first adoption of tls re- 
ceiver the burner arrangement has been 
modified. The first device adopted for 


preheating the air, has had to be aban- 
doned owing the difficulty getting 
pre-heater tubes to stand up to the high 
it 


to of 


temperature conditions. Curiously, 
has been found that there 
fion in the efficiency of the receiver 
the 


is No reduc- 
by 


arrangement 
reduced 


cutting out preheater 


The 


. 
to 3 


has been 
first 


capacity 


burner capacity 


4 installed, 


30 


reduction 


of as 
full 
capable 
capacity of ™% 
capacity of the bath in the 


instead 
gallon 
to 


per 


now ot 


per 
a minimum 
hour. The 
cupola shown is 3 tons of molten metal, 
tons at 


gives a 


hour, and ol 


gallon 


but so far has not exceeded 2 


any one time. 

Consumption of oil willbe an important 
matter in connection with this apparatus, 
the which have 


following figures 


and 








& Ronceray, Paris, France, applicable to 
cupolas for light casting work, where the 
tap hole of the cupola is open for prac- 


tically the whole of the blow. This 
consists of a brick as shown, contain- 
ing a verticle and three horizontal pas- 
sages. The process consists of working 


the cupola at the start in the usual way. 
When the metal flowing freely 
through the the horizontal 
the botted up. 
the cupola 
passage, it 

which is 


is 
lowest of 


apertures latter is 


The 


and 


then rises inside 
the 


second 


metal 
to 
the 


until 
then 
then 


vertical 

hole, 
up the metal rises 
the until the flows 
through the top horizontal hole. 

this are 
bottom 


up 
reaches 
botted 


within 


in turn, 
cupola metal 
freely 

Advantages 
that the 


trom 


claimed 


metal is bei 


1or type 


ng poured 
a considerable 


metal, which 
the 


mass O1 
insures better mixing than usually 
it found that 
drawn before the 
well of the cupola is 


work. 


However, has been 


be 


in the 


case, 
metal 


ten 


must off 
perature 
to 


conclusion 


insure 
it 
essential 


suthcient good 


In 


ceive rs 


that 
mixed 


said re- 


well 


may be 


are where 
of an 
They 


uniform character are de- 


economical 


metals 


sired are more in 
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coke consumption. Receivers inside the 
cupola as distinct from one out- 
side a disadvantage of cooling of 
the first metal. An important point to 
watch in this direction, that there 
a good of up the 
pipe, otherwise the best results will not 


show, 
less 
is is 


circulation heat vent 


be obtained. 


Research Association Has 
Issued Report 


The first annual report of the Britis! 
Cast Iron Research association, whic! 
has just been issued, shows that the 
membership now consists of 202 Britis! 
iron foundres. The report, which takes 
the form of a 16-page booklet, reviews 
the work of the first year of the ass 
ciation. Among the subjects now being 


studied are molding sands, refractories 


malleab! 
The 


automobile cylinder castings, 


castings, and shrinkage defects. 


statement of accounts which accompanies 


the report shows the association to be 
on a strong financial basis. The as 
ciation enters its second year with t! 


officers practically unchanged, Lord Weir 


of G. & J. Weir, Ltd., Glasgow, is pr: 
dent: H. B. Weeks of Vickers, L*d 
Barrow-in-Furness, chairman of coun 
F. J. Cook of Rudge-Littl y, Ltd.. West 
Bromwich, and M. Riddell of Wat 
Gow & Co., Ltd., Falkirk, Scotland, are 
vice-chairmen of council; and Thos 
Vickers is secretary. Dr. Percy Long 
muir of Sheffield University has just 


research 


been appointed director of 






Purchase New England 
Foundry Interest 


Mfg. C 


drapery 


0 


The 


Torrington, 


Turner & Seymour 


Conn., makers of 


and upholstery hardware, egg beaters 


chain, etc., has been purchased by 
Wm. R. Bassick, H. L. Sutton and 
Willard L. Case. Mr. Bassick, wh 


was chosen president, formerly was 


vice president and general manager 


of the Bassick Co., Bridgeport, Conn 


Mr. Sutton, vice president, was get 

eral manager of the American Tul 

& Stamping Co., while Mr. Case, wl 
ping ’ ise, 


becomes secretary-treasurer in the new 
organization, was treasurer of _ the 
Yale & Towne Mig. Co., Stan 
Conn. 

George Oldham & Son Co., Baltimore 
manufacturer of pneumatic tool: 
established a branch office at 608 Na 
tional building, Cleveland. This 
will be in charge of W. W. Dav 
and C. M. Hartzell. 


F. A. Coleman Co., Cleveland, manu 
facturer of coke ovens, is constructing 
ck 


an addition to its structural and st 


departments. 
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OLOMON is credited with 
the statement that there is 
nothing new under the sun 
To avoid any possible mis- 


understanding it might be well at this 
that the reterence 
the 
the 


infringements 


point to intimate 


applies to the original Solomon; 


one, in a manner of speaking, with 
the glass, 
feel that I 


offer this 


name blown in 


prosecuted. I can do no 


less than simple explanation, 


otherwise might be justified in as- 
that I was quoting the 


kept the 


who, 


you 


gentle- 


suming 


man who shop on ( harles 


Street and under the name of 


Solomon Levi has furnished an ex 


cuse for glee clubs and other equally 
obnoxious species of amateur singers 
to make the welkin ring. If we are 
to accept the words ot the touching 
and sentimental ballad at their face 
value we gather that Mr. Levi was a 
lealer in old clothes and other second 
hand equipment and therefore he would 


‘ustificd is assuming the view that there 


s nothing new under the sun Nay, 
rther, in this land of the free and 
home of the brave, nothing prevents 

him from airing his views 


He may have used the 
W 1 both 


but if so 


that effect 


expression 


hands and many times a 


there is no record to 


Look up Solomon in any 


lopedia and you will find no ref 


f e to Solomon Levi, but you will 
tr quite extended reference to Solo- 
the king. According to all avail- 


accounts he was respon 
S for | 
worth while that was 


s during his 


a 
Cildal 
lishment 


maintained, you naturally 


vonder where he found 
t time or the opportunity 
t anything except: “Oh! 
f heaven's sake, shut up 
in a while and let a 
£ say a word, will you?” 
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and 
the 
perhaps 


This thought leads us gradually 


as it were by easy stages, over 


that 


contributors 


desert to the suspicion 


he maintained a staff of 


or assistants, a kind of a press clip- 


ping bureau and publicity department 
that gathered up everything worth 
while and credited it to the old boy. 
The supposition is not so far fetched 
as it may appear. In fact, without 
unduly straining your memory you 
probably can recall some person within 
your own recollection whose reputa 


tion for wisdom is built on a somewhat 
similar precarious and fictitious founda 
have the 
that his 


survived for the 


tion. Solomon appears to 


edge on all competitors in 


reputation has long 


est period of time, but it is an open 


question in my mind whether his no- 


toriety as a ladies’ man has not done 


much to keep his memory alive. 


However, that is neither here nor 


there. I accepted for many years at 


value all the vague stories 
King Solomon, his 


While 


times 


their face 


clustering around 


times and his doings. admiring 
reflected 


corner the 


have at 
attempt to 


his bravery, I 


that his fem- 


inine market of the word redounded 
more his taste as a beauty specialist 
than it did to his ordinary common 
sense, Recently, while visiting the 
public library, my attention was di- 
rected to a reprint of an old book 
dealing with the ancient lands border- 
ing on the Red sea. Several chapters 


My OL.o MAN 
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were devoted to a presumably accurate 


account of one of Solomon's adven- 


tures in which the Queen of Sheba 


played the unwilling party of the sec- 


ond part and as a result I have re- 


indexed the old sheik in my mind as a 


crafty old knave. 
It may be that I am doing him a 
rank injustice, but since there is not 


the remotest possibility that his clip- 
ping bureau—if he had one—will bring 
this opinion to his attention, I have 


no hesitation in stating my-convictions. 


This brave and hostile attitude on my 
part further is strengthened by the 
belief that none of his contemporaries, 
triends or acquaintances, is now living 
and therefore any opposition that may 
develop will experience a considerable 
measure of difficulty, probably actual 
and bitter disappointment, in produc- 


ing character witnesses for the accused. 


Perhaps he said there is nothing 


new under the sun. Perhaps some 


other person said it. The point really 


is immaterial. Some person certainly 
coined the expression. The only 
really essential point to be considered 


is that the phrase, at least in so far 


as it applies to human fe 


elings, emo- 

tions, passions and the relation of one 
human being to others of his species, 
is absolutely true. Ever since I have 
been old enough to do a little thinking 
ov My own account, I have held fairly 
consistently to this opinion and I am 
glad to say that a recent experience of 
Bills has converted him to 

the same view and has con- 

hrmed me in mine. “You re- 

member the story of that 

gink, Ulysses” said Bill “and 

the manner in which his ‘son 


lelemachus assumed his share 
of the 
fathe r 


quarrel and helped his 


drive the unwelcome 


out of the 


visitors 


ancestral 


hall Well, I had a some- 
what similar experience the 
other day. No blood was 
shed and black murder and 
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sudden death did not shake his gory her dainty fingers, she manifested no pected nothing until he saw the bow 
wings over the scene, but my son aiarm.when the wrecking party started bend 
He was a baby in the cradle when his 


and the cord snap into place 


came to my aid in what you might to work. The eyes of love are keen 
in- and bright and her little test confirmed father had sailed away from Ithaca, h 


call a crucial moment in just as 
her intuition that the beggar’s rags had no personal recollection of his 


I 


stinctive and satisfactory a manner as 
that in which Telemachus ranged up covered the form of her long lost lord. appearance and no message ever had 


alongside his father on that memorable The same test afforded Ulysses an been received from the wanderer; yet 
‘ sion when the old boy showed opportunity of proving his identity and now, thanks to his mother’s training 
Penelope’s. suitors who was who, in incidentally pounding the everlasting and his own filial instinct he knew that 
his own house tar out of a bunch of yahoos who had the man standing alone on the plat 
“Several episodes in the late Mr been annoving his lady during his form, facing sudden death, was h 
Homer's long drawn out story incline ibsencs father Knew it as well as it he ha 
mie to the opinion that he was levying “She announced that she at length walked by his side and talked to hin 
freely on his imagination, but the reluctantly had given up hope of her all the days of his life His shout 


he leaped, sword in han 


to his tather’s side was 


scene dealing with our hero's 
return in disguise as a beg 
much an indication of recog 


love r 


gar, just to give the situa 





nition, pride and 





tion the once over before 





a parent as it was' one <¢ 





declaring himself, struck me 
dehance to men _ launchins 






as quite natural. When a 
the attack The idea 






man has been away from 
personal danger never et 


tered his mind, or if it did 





home for twenty years he 





cannot be too careful on his 





return. In this instance the instantly was dismissed 





the face of the fact that her 





situation was further compli 
cated by the fact Mrs. Ulys- 





was his father in imminent 





danger, a father he _ had 





ses neve! had a telephone 





come to know intimately 





installed in her residence, 








through the adoring eyes of 








telegraph wires were down 
everywhere and the _ postal MUSIC HATH CHARMS—SOMETIMES his mother. Why _ linger 
over the gory details? Father 







system was all shot to pieces 
Ulysses did a little quiet scouting man’s return and would wed the one and son stood side by side, the one a 


around the house and barn, asked the among her guests who could bend the’ replica of the other and waged what 






inside help and the hired man a few great war bow Ulysses had left be- is regarded by connoisseurs as one of 





discreet questions and then happy in hind when he had departed twenty the prettiest engagements ever re- 


the discovery that the lady Penelope years before in the general direction corded. Each time the great wart 






still held him in esteem and never had of Troy and points East. Several bow hummed one of the assailants 





ceased to grieve for his return, he guests tried without success and then’ experienced the highly unpleasant sen 





oozed into the kitchen with a view of the seeming beggar stepped forward, sation of feeling a streak of lightning 








declaring himself at the most oppor as of course—she all the time knew in the shape of an arrow about a yard 
tune moment during the evening's fes he would. He seized the great bow long whistling through his engine roo! 
tivities. with one hand and adjusted the cord and putting his pumps and lighting 





with the other. The minute he system out of commission. He went 





“The occasion arrived sooner and in 





twanged the string a conviction sank down with all hands. a _ total loss 





more dramatic manner than he_ had 





into the minds of the men _ sitting Those who pressed too close had their 





anticipated. Penelope, paragon of mar 





around the banquet hall They real- heads neatly severed from their bodies 





ital fidelity, by many a clever subter- 





fuge had repulsed for many years the ‘ed that they would have to jump at the second vertebra joint by a young 


quick and sudden; they either must kill man with the lust of battle in_ his 






advances of her many suitors. On this 





him or be killed by him. They seized eves and the giant strength of his 





particular night she thought up a new 
| 





their weapons to make a concerted’ father in the hands that whirled aloft 





stunt that showed she was a fit mate 















for her distinguished warrior husband. @ttack and then found they were con- a dripping, vengeful, and two-edged 
She remained a gracious lady, calm ronted not by one man but by two. sword. Believe me, what they did to 
and smiling, throughout the ordeal “Telemachus, newly returned from those birds was a plenty and I think 
and beyond occasionally, touching het i vear’s tutile search for his father we safely may asume that after th 
jeweled side combs with tl tips of was an interested spectator and = sus tle det house cleaning was at 
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tended to, the happy, reunited family 
lived in peace and comfort ever after- 
ward. 

“My 


different 


trifle 


foregoing, but it 


recent experience was a 


from the 
serves to bear out the contention that 
under the sun 


stand 


there is nothing new 


far S a sons 


in so instinct to 


by his father is concerned. One ot 
my sons sat by me at divine service 
last Sunday and we both joined to the 


best of our ability—which is not say- 
ing much—in the congregational 


ing At the 
gan continued and | assumed that we 


sing 
close of one verse the 
o! 
sing the second verse | 
first 


before I 


were to 


shouted the words of the open 


ing line discovered to my 


horror that I was alone My embar 
rassment was not relieved by the many 
thrown in my direc- 


next to Bill 


amused glances 


tion The man sitting 


( hoke d 


deavor to control his mirth and I can 


Ir. almost in his violent en- 


assure you I would have considered 


it a rare privilege and pleasure to act 
as one of his pall bearers. I was bit- 
terly aware that my pitiful attempt to 
nonchalant ex 


assume an easy and 


pression deceived no one. Those in 
front were too polite to turn around, 
but I 


behind 


could feel the hundreds of eyes 


boring into my crimson neck 


ind ears 


“IT know at least one person who paid 
no attention to the sermon that day. | 


pent the entire time in revolving in 


my mind the most fiendish forms of 


torture I should like to inflict*on the 
Idle pated bird who enjoyed a fresh 
mvulsion every few minutes. 

“Evervthing comes to an end some- 


time and we finally stood up for the 


osing hymn. I made no attempt to 


sing, but stood there in humiliation 
th my eyes modestly cast down and 
little 


friend, the enemy, 


ereby missed an_ interesting 
of by play. My 
iced his hard hat on the seat and 


| 3e. 


wn, immediately 


whose eyes were not cast 


seized the golden 


portunity. He edged the hat over 


til it was directly back of himself 


when the hymn was over he sat 
vn—viole ntly. He 


] nd 
i and 


jumped up again, 
apologize | pre fusely Lo! 


accident and I can say in all sin- 


that the look on the 


owner's face 


accepted the wreck, was Balm of 


ad to my lacerated feelings On 
way home I reproved the young 
low, but I am afraid he was not 
rly impressed. He grinned at me 
pudently and admitted that while 


shouting incident almost had caused 


own death, he did not propose to 


any monkey-faced, tub of cheese 
igh at me and get away with it A 
tiful son is sure a great consolation. 


THE FOUNDRY 


“In looking over a foreign foundry 


journal the other day I read a descrip- 


tion of a job that furnishes additional 


evidence of the truth of the old saying 


that there is nothing new under the 


sun I made a similar job. several 
years ago and the author ot the al 


ticle to which I refer states that when 


they broke an old casting they dis 
covered that some old dead and gone 
molder, had the same idea _ probably 


100 years ago 


‘ ' 7 
I was asked to make a cast iron 


nut approximately 6 inches diamet 


by 12 inches long, with a coarse 


Like my 
trouble in 


square 
thread cast in. friend I an 
using the old 


threaded 


ticipate d no 


casting for a pattern and the 


3-inch shaft for a core and also like 
him I found after the casting was 
poured that while the shaft appeared 


to be free, I could not screw it out 


The casting was broken off and then 
that the 


formed by 


I found screw probably had 


been hand. It was fairly 


symmetrical but not sufficiently ac 
curate to turn in the close fitting thread 
formed in the casting. The shaft was 
taken to the blacksmith 
the blacksmith heated a 


x ¥%4-inch square bar and wound it in a 


shop where 


piece of 1 


spiral around the shaft in the spaces 
between the threads. The shaft then 
was removed and the spiral was placed 
in a 4-inch stock corebox 14 inches 
long where it was rammed full of 
core sand The core was dried and 


then the sand was filed away between 
the threads and at each end until the 
diameter of the core was. slightly 
than the 


on the outside of the thread. In this 


larger diameter of the shaft 


manner the exposed part of the steel 


spiral was designed to be anchored 


firmly in the casting, while the part 
bedded in the core, later would serve 
as a working thread after the core 


sand was cleared away. 


ed wood 


opening in the 


plug was driven into the 


casting and allowed to 


project 1 inch at each end to serve 
as a core print. The mold was made 


1 


and poured on end to prevent any 


deflection of the core due to the pres 
sure exerted by the molten iron Che 
core received a good coat of blacking 
filed 


diameter and just 


after it had been down to the 


proper befor the 
mold the black 
ing adhering to the spiral was re 
rubbed 


and then coated 


core Was placed in the 
moved. The metal surface was 
lean with emery papet 
ightly with kerosene oil to prevent 
moisture betrore 


mold. On 


condensation of 


poured in the 


( metal was 
the following morning the casting was 


cleaned, the thread greased and no 


trouble was experienced in working 


the shaft 


from end to end Up until 


33 


recently I considered the idea original 


with me. Now along comes this man 


from across the sea with a similar 


laim and also the admission that some 
old forgotten artisan had beaten him 
to it by nearly 100 years Verily, of 
truth there is nothing new under 
he sun.’ 
All that may be tru | 
vhat | should like to kr ~ did 
uu buy your jolly friend a new hat 
I did not,” quoth Bill Indeed |] 
consider that the most regrettable tea 
ture of the entire ncident l hune 
around outside for some time hoping 
that he would be silly enough to ap 


proach and make a request of that 


character, or in fact otf any haracter 
but I was disappointed. It would have 
given me the most sincere pleasur 
to massage his tace in a suitable man 


ner to match his hat.’ 


Seacoal Facing Produces 


Clean Castings 
We should like to know the 


advantages derived 


(/uestion 
from the use of sea 


coal with particular reference to its ap 


plication to brakeshoe castings. We un 


derstand that seacoal makes the sand 


peel off better and also has a tendency 


to open the sand to a certain extent. 


We should appreciate you 
PI - 


what grade of sea coal 


advice on 
to use and also 


there are any other advantages 


whether 
or disadvantages. 


Answer—From your communication we 


note that you are familiar with the pu 


pose for which sea coal is used in th 


foundry viz: to open the sand and pro 


duce a clean skin on the casting. li 
your brakeshoes are sandblasted or 
cleaned in tumbling barrels you do not 
need to add seacoal to your facing sand 
Castings made in sea coal facing require 


little 


whether the cost of the sea coal and 


or no cleaning and the question 


the time required in the preparation of 


the facing, outweighs the extra time 
required to clean castings made in plain 
sand, by tumbling or sandblasting, i 
the determining factor in the problem 


Sea coal is not graded lt may 


purchased from any of the foundry sup 


ply houses and practically ul rm al 
over the country. Several foundries in 
a position to do so, grind their own 
sea coal facing in a simple form of bal 
mill, Almost any bituminous coal may 
be used, but naturally the « th th 
highest carbon content and the lowest ash 
ind sulphur, will produce the most satis 
factory tacing 

lhe North ras Judd Mi ( New 
Britain, Conn., has reopened tl] ound 
ry and other departments of the for 
mer plant of the W. & E. T. Fitch 
Co., in New Haven, Conn., purchased 
in 1919 








Offers Simple Test for Sand 


Chicago Foundryman Devises Means for Separating Sand from Bond- 
ing Material Mechanically—-Method Is Demonstrated at 
Session of Technical Club 





Eugene W. Smith Method for Testing Sand | 


7° a 10 or 12 ounce clear glass bottle, 134 tmches Provide a small rule, the inches divided in tenths. 

in. diameter, 6 or & inches high, the same as 1s ™ When the solution is fully settled measure the total, 
common use for oil samples. then measure the bond, or upper part, followed by the 
Rub the sand lightly to remove the lumps. Fill the © silica at the bottom. ' 


bottle one quarter full of the material to be tested. Divide each by the first figure. The result will be the 

















Fill the remainder with clear cold water and shake _ percentage of either. : 
thoroughly. The presence of yellow will mdicate alumina oxide and 
‘tand the bottle on any foundry vibrator plate, hold red the tron oxides. Sometimes both are distinctly shown 
down firmly and vibrate until the heavy grains are all m the sample, but in many cases thetr presence is shown 
down. Then allow it to stand until the water becomes only by the varying shades. 
clea) The bond and silica will be found divided by a The fineness may be determined easily by general 
distinct line observation. ~ 
rh 
d di 
Oo 
RESENTING an exhibit o “To make conditions more uncer that which has already been accon m 
120 samples of molding sand tain ‘there never has been devised any plished by others. 
physically analyzed by the common form of comparison available “There is much to be done vet “se 
vibratory precipitat on method to the foundrymen, the management, research of molding sands, particularl ‘oi 
with 52 other samples not tested, and th purchasing departments and_ the by those who have the time and ir x 
a demonstration of the method, ku producers centive students in our u sit h 
gene W. Smith, Crane Co., ( hicago “In presenting this exhibit and new iT} technical schools, particularly a ‘ n 
who has been working on sand method for determining the characte geological lines of study Cuctins 
analysis through most of the present stics of molding sands, I wish to im reats of the tormation of rock, fro I 
year, addressed the Chicago Foundry press upon your minds one thought. iture s ma lat of the sand, als ca 
men's Club at its Decembe meeting That is that ) part of this scuss the rrmations of sand by the dis ‘ 
Atte reading a paper on molding vr exhibit must be considered as a gration ot the rock yut little is sa his 
sand before the club early in the year tagonistic to any other method, ird the uses of sand and it | 
Mr. Smith began to study the subject whether chemical or physical. I re uitness tor commercial purposes, 
with special relation to the needs of  alize fully the vast amount of research “My studies of the specimens show: 
the molder and after separating the already given to this subject by others, have led me to almost revolutionary 
sand ad t bond by precipitation 1N_ particularly along chemical [ines and thoughts regarding theories advanced 
water found that pla tine ttle © it is intended that this should add _ to and generally accepted in the past 
a vibrat rought dow t sand For Instance l would advance the 
more ‘api I] ind obtained a_ better question, are stuminea and ee le dor 
separation, the D i remaining im sus Producers Who G V ides only nda in forming th 
pension longer and depositing above ; ave bond in sands? \re they simply 
the sand in a sharp eparated band. Sand for Testing dicators by their presence and color \ 
Mr Smith spok« a follows nu set George | Pettino P id . t the grad It tinenes tow 
ting fort! s met ha Ing }. ™. Fae ( Phila ‘One pl e ot study of the vi tap 
sand P. H. ¢ B . , tor. test rit * ¢ p 
W Li N \ sictees ‘ tees So e silica 
select of sand i N R R . po ~ ‘ the t resisting q t 
e | s I ' ‘ O 5s or tt sands by d 9 ¢ 
, { | ( S ra) . 
we a ° Hous & I Evansville, I eee a, eee nae 
1 is Dee uliy Ww. T.M ( ‘ Pent 5: s ;' \lbat N 
la re rel ) t O N ts ( K Rix . New S iso a and 
My ( Ns ( cago ()} ) S < + pres ] 
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Ta h ive sull ( nnenes Ol B lountan SJuart to : e . 4 ; — t 
grain » assure i | per fini tc W n-S t N. ( Ca ¥ ign ica resistant by t - 
the surface of the castings when I E. Squier ( St. Louis loregomg remarks it may be _ s¢ Ab: 
cleaned that the vibratory method of separa 
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ing the bond from the silica affords heavy machine castings, including the condition can be made as needed. 
§ e ; 


a means of study along new lines. best known grades of fine sands in Reading the curve of variation is an 
“To the chemist the word silica as the country. Also a few specimens of interesting proceeding and the effect 
used in connection with the vibratory sand used each day, are shown giving of this method of analyzing the sand 
test is only meant for that portion of the variations and demonstrating the gives new interest to foremen and 
the specimen which is precipitated by value of the method in testing ald molders 
vibration; and that which is held tem- sands.” The session of the Chicago Foundry- 
porarily in suspension is classed as For daily foundry observation of men’s Club attracted much _ interest 
the bond. sand from the molding floor a rack and visitors from as far away 4s 
“There are in the collection shown with six bottles is provided, one for Birmingham, Ala., Cincinnati and 
about 100 specimens ranging from each day of the week. The proportion Davenport, Iowa, were present. The 
clear, washed river sands, showing no of bond and sand, as it varies from exhibit of sands was made possible 
bonding’ qualities whatever and only day to day, is shown clearly and by co-operation of the producers 
used for sand blast, to the strongest necessary additions of one or the named on page 34, to whom thanks 


+ +1 ' 


and best known sands for steel and other to return the sand to its ideal was given by vote of the club. 


Development of Steel Ladle Stoppers 


INCE the introduction of the part of the stopper remaining on the exerted sufficient to shear the cylinder 
bottom-pour ladle the methods _ rod. ABCD and thereby tear the bolt out of 
of preparing the stopper and In the stopper shown in Fig. 2 an the stopper. However, if the daubing 


stopper rod have passed through unthreaded bolt provided with a head falls out of the opening below the 


some interesting developments. Where the at one end and a slot a short distance bolt head, or, if the key works loose 
nozzle may be opened from 20 to 100 times from the other end is inserted through the stopper will not fit the nozzle snugly 
during the progress of pouring a ladlefull an opening in the lower end of the stop- and it will be impossible to shut off the 
of steel it is apparent that the stopper. per. It is pushed in until the head comes © stream. 

must be properly designed to withstand 





such severe service and also that it must 
be attached to the stopper rod perman- 
ently and securely Some steels, par- 


ticularly 12 per cent manganese steel, 





show a tendency to cut away the stopper 
ind nozzle brick and since the cutting 
\ s not done uniformly, small furrows 
and channels develop and sometimes 
cause a_ serious leak Therefore it is 
essential that the stopper be made from 
highly refractory material and one not 
ibject to erosion from basic metal. Sev- 
ral types of stoppers are shown in the 
companying illustration and_ attention 

directed to the weak features in each 
one. The type of stopper shown in 
Fig. 6 has been in use for over a year 














the Krieger Steel Works, Dussel- 
" dorf-Oberkassel, Germany, and has given 
“ satisfactory results. 
; Tension Causes Breakage / 
Vhere the metal shows a_ tendency 
toward pastiness, due usually to being FIG. 1—LINES SHOWING PROBABLE FRACTURE PLANE FIG. 2—THE OPENING 
pped below the proper temperature, BELOW IN THE BOLT HEAD IS FILLED WITH DAUBING MATERIAL FIG. 3— 
or to being held too long in the ladle rHE STOPPER IS WEAKENED BY THE ACUTE ANGLE ATL FIG. 4—THE 
t 1 wil ir i I é ’ 4 BOLT IS TURNED AT AN ANGLE OF 90 DEGREES’ FIG. 5—STOPPER 
l- steel will Ireeze in the angle a IS SCREWED ON STOPPER ROD FIG. 6—PLUG IS SCREWED IN 


¢ hetween the stopper and the nozzle. OPENING AFTER STOPPER IS KEYED TO STOPPER ROD 
der these circumstances it becomes ex- 
tremely difficult to raise the stopper rod 


in contact with a shoulder in the open- The shape of the opening in Fig. 3 

and —- eaae . z71e ee a . . 
in extreme cases the nozzle be ing. he upper end by that time pro- prevents the daubing from falling out. 
nes permanently plugged. The lower 


, jects above the stopper and is inserted but on account of its large diameter at 
part of the stopper will tear off at the 


into a suitable opening in the end of the AD and the tendency to split presented 
a | > or “48.3 ~entimeter : : G : 
1 L2, « . within | centimeter (aP- stopper rod. A flat, tapered key driven by the angle L the stopper is weakened. 
ximately 2/5-inch) above. Sometimes 


through the slot in the bolt and corres- Another solution of the problem is in- 
ponding slots in the rod, hold the stop- dicated in Fig. 4 where a bolt with a 


per firmly in place. The opening be- rectangular head is dropped through a 


pricker may be employed to force an 
ening through the nozzle from under- 
ith and the remainder of the steel 


low the bolt head is packed full of slot into a circular opening in the in- 
the ladle may be controlled by that 


daubing and the usual sleeves are em- terior of the stopper. Once in place 
_ Abstracted from Stel ued Eisen by Pendleton ployed to cover the stopper rod. Under it is turned through an angle of 90 
a! Powell operating conditions no force can be degrees so that the projecting sides 








the lin 
Carelessness 


the bolt head will 
the 
setting 
the 


style of st ypper. 


engage 
circular opening. 
the bolt 
greatest 
On 


con- 
using this 
tempera- 


head properly, 
stitutes risk in 
account of 
cracks and flaws are de- 

the position of 
the the 
sharp interior corners pro- 


the that the 


ture changes, 


veloped through axial 


the opening in interior of 


Also the 


cleavage in 


stop- 
per. 


mot« event 
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stopper sticks in the nozzle as mentioned. 
A strong that is 
affected by rapid changes in temperature 
Fig. 5. However, great 
skill is required to set it properly. The 
the and that on 
must be in contact 
length to 


stopper and one not 


is shown in 


thread rod 
the 


through 


on stopper 


stopper intimate 


their entire insure 


proper support and prevent stripping. 


It is extremely difficult to produce true 
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the 
while 


interior of 
distortion 
the 
and 5 is 


threads on the stopper 


on account of heating. 


A combination of method 


Figs. 2 


em- 
ployed in shown in 
Fig. 6. The bolt is keyed to the stop- 
but 
mainder of 
head 
fall 


terial is screwed into place. 


the re- 
the bolt 
later may 
refactory 


per rod, instead of filling 


the opening below 


with daubing, which 


out, a solid plug of ma- 


AppliesDrop Test to Malleable Wedges 


UALITY oi 


measured in 


malleable iron 14s 


specifications by 


tensile tests which indicate in 


exact figures the number ot 


] 


standard bar will with 


will elongate 


pounds pull a 


stand and the percentage it 








rHE WEDGI 


Poop) 


SHOWN CURLI 
HIRTY FOOT 


} 
icn 


rements been increased 


S ciety 


American for ‘Testing 


in their specifications tor mal 


castings, until they are now at 


50,000 pounds per square inch for ten 


and 10 
inches, 


40.000 


sile strength per cent elonga- 


in 2 having once been as 


low as pounds per inch 


per 
higher specifi- 


square 


tensile strength and 2 cent clonga- 


tion in 2 inches These 











TESTING 


WI 


M AC 
Hot ( 


HINE 
RAC 


WITH 
KING 


iron toundrymen 


i — now readily attained 


daily practice 


Naturally the consumer seldom 


goes 


machine. 


the 
but 


outside of the requirements of 


the 


Spt 
for testing these 


that 


cifications iron, 


the finds it 
take 
to assure himself that the quality of his 
all that 
end many 
Walker 
modified by the American Malleable Cast 


are so high 


producer 


advantageous to every precaution 


iron is could be demanded. To 


this foundnies are equipped 


with the drop-test machine, as 


ings association under the directions o 


consulting engineer, 
This 


the shock-resisting property of 


their Enrique Tou 


ceda. test gives an indication o 


the metal 


machines installed at th 
Malleable  Iro: 
shown in 


This 


ot these 


works of the Dayton 


Co., Dayton, O., is the a 


panying illustration machine, 
dropping a weight 
+1 


blow on the e! 


piece, Starts 
ture blows 
the wedg 


and rests block holding 


until the 
1 considered 
stand 20 
1 
Cracking, 
‘ 


ntinn 
continues to 


piece cracks or 


he weight 


the bend 


VIs¢ 


pivote d 
The 
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fixed permanently to the base of the vise 
and the other jaw moves on a groove, 
being controlled by a threaded rod. The 
The 


hinged handle is swung at right angles 


end of this rod may be seen at A. 


to the rod when screwing the jaw of the 


vise to hold the test wedge. When in a 
straight line with the rod the handle 
serves to hold the vise at any desired 


angle. 
To start the machine operating, the belt 


Rolling Mill 


ANY 
surprised if 
the 
their 


patternmakers would be 


they were given 
following 


the 


opportunity of 
into found- 


the 


pattern 


ry and observe how foundryman 


adapts it to meet peculiar foundry 
onditions. Sometimes the pattern is 
sent back to the pattern shop to have 
ertain changes made and then the 
patternmaker has a chance to learn 
the cause of the foundryman’s objec- 
yn At other times the foundry- 
man says nothing, changes the pat- 
rn, or the method of molding, and 
e patternmaker is none the wiser. 


\t one time I made a spindle pattern 
for a rolling mill and in the absence 
instruction or knowledge to the 
trary, I split the pattern through 
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LONGITUDINAL 
MOLD 


PLAN AND 
TION OF ASSEMBLED 


SEC 
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idle pulley by the 
belt 


is slipped from the 
This the 
trip in operation, and when a cleat at- 
tached to the belt comes behind the trip it 


lever. puts behind the 


engages another cleat on the spring, C, 
carrying the weight with it. The operator 
back the had 
been supporting the trip, by turning the 
hand wheel, 7. When the spring reaches 


then screws rod which 


the stop E it is forced forward by the 


‘ 


stop and disengages the cleat on the belt 
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which allows it to fall on the test piece. 
It is raised again when the cleat on the 
belt comes to it and is dropped automati- 
cally by the stop. This is continued un- 
til the test piece cracks or 30 blows have 
been given. During the test the operator 
helds the rod A, 
angle of the vise so that the test piece is 
when the weight 

the cross 


and by controls the 


in a vertical position 
strikes _ it. This 
bending effect. 


minimizes 


Spindles Cast on End 


BY M. E. DUGGAN 


the center longitudinally so that the 
mold could be made horizontally. Ap- 
parently the pattern was satisfactory. 


It was sent to a neighboring foundry 


on several occasions to have castings 


foundryman never 
the 
delivered 


made off it and the 


lodged any protest. I saw cast- 


ings when they were and 
happening on one occasion to examine 
one closely I that there was ro 
longitudinal joint mark, but that there 
off 


dis- 


noted 


fin chipped 


Further I 


was evidence of a 


all around one end 
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FIG. 2—DETAIL OF SKIMMER 


covered that a riser had been knocked 


off one end and there was no evi 
dence o any s¢ on i other part 
‘ 1e casting | er ri versation 
vith the found: ( i I learned 
some facts ) spindles with which 
rad not »¢ amiulia 

Spindles mold 1 the side n 
green sand are prone to swell out of 
shape and entail a considerable amount 
of cutting, either hand or machine, 

reduce them to proper working  siz¢ 
Sometimes a shit 1! the 1 sk cave 
the edge of th casting over-lapping 
to an extent that renders the spindle 
iseless. They usually are poured from 
fairly hard iron and _ shrinkage cavi- 
ties and porosity develop notwith- 
standing apparently adequate feeding 
In this particular instance the coup- 
ling box was a sliding fit the entire 
length of the spindle, and therefore 


any riser placed at any point along 
this surface had to be chipped off 
clean and smooth. 

The foundryman quietly ignored the 
pattern construction and avoided sub 
sequent trouble by nailing the two 
halves of the pattern together He 
made the mold on end in dry sand 
in the manner shown in the illustra 
tion. A feeding head was placed on 
the top and after the casting was 
shaken out this head was nicked 
around and then knocked off with 
a sledge hammer. The detail of a 
skimmer basin through which the iron 
was poured directly into the sink 
head is shown in Fig. 2. It is made 
up of two dry sand cores, the lower 
provided with a number of g-inch 


holes 


Drop Ball to Knock Off 
Feeding Risers 


By J. O. P» 

One of the cost items pec t el 
foundries is that involvedin ren the 
many heavy feeding heads placed at vari 
ous pomts on the casting t prevent it 
trom shrinking. Usually they are removed 
eith by awit ( bi \ le 
extra ca n the | nd | ( 
superv n on the pa ! 

I eman i] cut rat I d 
labor re ed on tl part t 
ir star consid t i Z 
ton « ine frame whi ‘ the 
cleaning room with x I | 
ich 6 x 8 x 16 inch ids 
ire ca l « tra 
t the casting t wil te 
saw or burn them off, whereas if they 
ire attached to the i pad d 
neck they may be knocked off by a swing 
ing ball on the crane in a fraction of 
the time required to remove them in any 


other manner. 
On a basis of comparative costs, with 
a saw man paid 25 cents an hour, a crane 


»? 


cents and 


head 


man 30 cents, a chain man 


allowing “% hour for sawing each 
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and 10 minute service on each set up, it 
will $1.27%% to six heads, or 
21.25 cents for each head, plus the wear 
and tear on the machinery. Where the 
heads are joined to the casting by a pad 


and neck the frames can be set up on 


cost Saw 


edge, say 12 in a row and with three 
or four rows, depending on the avail- 
able space. Two men at 20 cents an 
hour can nick the heads from corner to 
corner on 12 frames an hour, or a total 
of 72 heads and the craneman can knock 
them all off in an hour. Of course 
the chain man has to be taught how to 
adjust the ball and the craneman_in- 
structed how to manipulate his racking 
gear. On this basis the cost ot 
knocking off the 72 heads would only 
amount to 92 cents, distributed as fol- 
lows: chaneman 30 cents, chain man 
22% cents, two laborers 20 cents each, 
40 cents Removing 72 heads by the 
saw method costs 72 x 12.25 cents—$15.30, 


> 
difference in the two methods 


$0.9214=$14.37%. 


showing a 
of $15.30 


Core Print Gives Rigidity 
to Pattern 


By IF. C. Edwards 
One of the commonest causes of 
scrap is the failure of the pattern 
either as a whole or in some part 


to retain its shape while being mold 
cases it is 


the 


ed. In some such proper 


to place the blame on pattcrn- 





ial 


d ri 
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STRIP 1 
AROUND 


FACING 
ALL 


FIG. 1—A 
EXTENDED 





maker, who, unless he has had ac- 
tual molding experience, will be apt 
to underestimate, if he does not en- 
tirely overlook, the force ol the ram 
mer and the resulting sand pressure 
against the pattern However, ther? 
are times when the molder should be 
held responsible if the methods he 
adopts are glaringly unsuitable for 
the particular job im question, or 

he expressly desires the pattern to be 


made without the necessary safeguards 


¢ 


from th patternmaker’s point of 
view. 

Naturally the foundryman does not 
always realize as clearly as the pat- 


ternmaker that the strength of a piece 
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FIG. 2—END ELEVATION 
of wood varies with the direction of 
the grain; and that, in some _ in- 
stances, it is a practical impossibility 
to prevent the distortion of a pat- 
tern, even with the kindlhiest treatment 


in the foundry, without extraneous sup- 


port in the way of brackets, etc., 
which have to be afterwards stopped 
off in the mold. Core prints also may 
be employed to stiffen the pattern 

\ typical example of this class 


self-support, is 


of work, 


shown in Figs. 1 and 2, which give 


lacking in 
~ 


side and end 
the 
standard 


elevations respecti ely of 
tall 
particularly 


lower portion of a rather 


provided with a 


large rectangular base designed to give 
stability. 

The thickness of the base was 1 
inch with a % inch facing strip 1 
inch wide around the bottom side 


The pattern was made as_ shown 


in Fig. 3, which is an end view 


as molded. The top half of the flange 


was loose on joint A, and the stout 
points BB, with the grain at right 
angles to that of the flange, secured 
a double advantage. They stiffened 
up the thin flange of the pattern, 
thus obviating the risk of warping, 


and at the same time provided a good 
bearing surface that rendered the well- 


dowelled loose piece practically im- 
mune from the possibility of ram- 
ming over This method, excellent 
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FIG AN EXTENSIVE CORE PRINT AT 
rHE BACK SERVED TO STIFFEN THE 
FLANGE BUT PRESENTED DIFFI- 


THE CORES 


CULTIES IN SETTING 
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in other respects, contains one sceri- 
ous drawback from the _ foundry 
point of view; the top half core has 
to be carried in the cope. 

After one casting had been made, 
which turned out quite satisfactory, 
the core prints were removed to elim 
inate this objection and the facing 
strips at top and bottom were wired 
on loosely. The next three castings 
were rejected because in each case 
the bottom flange was found to 
be about inch out of square. 

It was scarcely to be expected that 
the foundry would return to the ori 
ginal method after having discarde 
it, so that the only alternative was t 
add two strong brackets as shown ir 
Fig. 4. These were firmly screwed 
to the top flange, thus affording a 


broad bearing. The | 
stopped out later after the 
of the 


pattern, 


brackets had to be 


withdrawal 


Blower Equipment Need- 


ed For Small Cupola 


the back nun 


In one of 


Founpry I 


Ouestion: 


bers of Tut read an inter 


esting description of a small cupola ma 
from a pair of empty oil drums. All t 
details of erection and operation w 
described with the exception of ft 
blower. I should like to know the si 
of the blower, the horsepower of 

motor, and _ the speed oO! the mot 





OM, -Jwo Brackers /” 
Thich Stopped 
Of [7 /T0/d. 


>> 
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FIG. 4—METHOD FINALLY ADOPTED 
Answer: The article to which you 
refer was submitted by a_ contribut 


whose address we have not at the pre 


time. However, for your informat 
it may be stated that a cupola 

to 23 inches has a melting capacits 
between 1 and 1% tons per hour 
melt 14 tons of iron requires 45,000 
cubic feet of air and this divided | 
gives 750 feet, the amount requiré 
minute. In a general manner it may 
stated that a small fan running at 
revolutions a minute and driven | 


3-horsepower motor will deliver 
necessary amount of air. Motors are 
manufactured to run at various speeds 


from 500 to 1000 revolutions per mipute 























By H. E. Diller 


orrecting Flaws in Metal Mixtures 


Problems of the Gray Iron, Malleable and Steel Foundry Discussed 








Melting Small Charges 


Question: We are contemplating the 
cupola in a_ foundry 


2500 


installation of a 


melting a minimum of pounds of 


metal and a maximum of 8000 pounds 
with an average of 4000 pounds. What 
size cupola should we install and what 


ought our melting costs be? 


Answer: We would prefer to give you 
general information from which you 
can draw your own conclusions, guided 
by your local conditions. A_ smaller 


coke per ton 
ci *ke 


cupola will use the less 
of iron 


will be required. Thus, 


melted as a smaller bed of 
a cupola lined to 


27 inches in diameter will melt under the 


best conditions, 2 tons of iron per 
hour, and melt your maximum heat in 
slightly over 2 hours. A cupola 37 
inches inside diameter will melt nearly 6 
tons per hour, thus finishing your maxi- 
mum heat in less than an hour. The 


ke in the bed is in direct proportion 


; on 
the area of the cupola. Thus, a 3/,- 


h cupola will take 90 per cent more 


than a 27-inch cupoia. 


ke on the bed 


his saving of coke would be secured 


at the expense of longer melting . time. 


Another saving in securing the smaller 
nola would be tl first cost of the 
) i d the b owt 


egest that you do not at- 


melting cost low 


tempt to keep your 
the expense of the amount of coke 
d between the charges, but that you 
sider primarily the object of secur- 


be d shx ruld be 


first iron 


good hot iron. The 
so that the 
m the cupola 8 to 10 minutes after the 
The coke 

n charges should be 1 to 8 or even 
high as 1 to 11, but this 
temperature of 


h enough comes 


t is on. amount of 
should be 
mined by the your 


tal from the cupola. 


High Sulphur Iron Re- 
sists Oxidation 
uestion—We 
tings exclusively and 
ire the most up-to-date 
regard to the best iron for grate bars. 
Many 
same mixture for grate bars as they 
To improve this mix- 


furnace 
would like to 
information 


manufacture 


Answer stove foundries use 
do for the stoves. 

the silicon is lowered, and the phos- 
phorus is kept around 0.2 per cent. A 


special iron to resist oxidization can be 


raising the contents, 
about 0.25 per cent sulphur being a good 
proportion. The should be 
lowered so as to secure the iron as hard 
as is consistent with the design of the 
grate bar. By making a_high-sulphur 
white iron you would get the best results 
to withstand the burning action but the 
iron might be too brittle. 


made by sulphur 


silicon 


Manganese in Gray Iron 
Question: I know the allowable limits 


for the elements in gray-iron for differ- 


ent castings with the exception of man- 
ganese. How is the amount of manga- 
nese to be used determined? 

Answer: Manganese is not kept in 
as close limits as some of the other 
elements in iron. It should be at. least 


over 0.5 per cent, preferably around 0.6 


per cent for the general run of castings. 


However, for semisteel, manganese is 
sometimes 


(are 


cent 
that the 
amount of 


raised as high as l per 


should be taken to see 


manganese is five times the 


sulphur in the iron as these two elements 


form a compound, manganese sulphide, 


and there should be more than enough 


manganese to combine with the sulphur. 


After you decide on the amount oi 


manganese you want in your. casting 


you must add a mixture which con- 


tains manganese approximately 0.2 per 


cent higher. 


Mixture for Mine Car 
Chilled Wheels 


Ouestion: Kindly furnish us with in- 


formation as to the proper mixture of 


iron for making chilled mine-car wheels 


At present we are using 60 per cent old 


car wheel scrap and 40 per cent No. 
2 pig iron. 
Answer: Chilled mine-car wheels usu- 


ally are made from a mixture of ap- 


iron and 
from the 


proximately 60 per cent pig 


40 per cent sprue and scrap 


same mixture. The pig iron is such 
that the mixture will give a casting of 
to 0.85 per cent; sulphur, under 0.10 


per cent; phosphorus, between 0.2 and 
0.4 per 
the following 
0.6 and 0.8 per cent. 
to 10 per cent 


Some _ use 


between 
0.75 


firms 


cent, and manganese 


composition; Silicon, 


Also, 
steel in the 


many 
use 5 mix- 


charcoal pig iron en- 
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ture. 


irely, while most of them use some. 


Melting Steel Scrap 


We have a large amount of 
to know 


Unuestion: 
light steel scrap and would like 


whether it would be practicable to melt 


it in the cupola and cast it into pigs as 
a low-carbon iron. 
Answer: It would be impracticable 


to try to make a low-carbon iron out 


of light steel scrap by melting it in the 


cupola owing to the fact that an exces- 


sive amount of coke would be required 


and the steel would take up an irregular 


amount of carbon. In some cases this 


would be over 3 per cent. Too, no mat- 


ter how 


be a 


much coke was used there would 
tendency to oxidation and 
Also, 
any 
added in the 


strong 
the cupola would be apt to bridge 

would not contain 
this 


ferrosilicon 


the resulting iron 


silicon unless was 
form of 


Heavy Scrap Apt To Be 
Low in Silicon 


Question: We are sending you a piece 
of casting which is hard and brittle, but 
which was made from iron as we have 
been mixing it for a number of vears 
without having difficulty Tl mixture 
consists of 60 per cent heavy gray-iron 
scrap and 40 per cent pig iron contain- 
ing 2.25 per cent. silicon We think 
possibly a piece of cold-rolled shafting 
may have accidentally gotten into the 
mixture and caused the trouble. Can 


cold-rolled shafting be used in making 
semisteel : 
Answer You should have an analysis 


made of the From 
we judge that the 


it should be 


ron, appearance, 


silicon is lower than 


This would cause the car 


bon in the iron to combine and produce 
a white iron. If you use heavy scrap, 
you probably got some with low silicon 
which was gray on account of being 
poured in a heavy section, while when 
poured in a light section, it became white 
iron. Also, some silicon is last by 


oxidation during the melting. 
Cold-rolled shafting can be used for 
low- 


your 


semistee! mixtures as it is really a 
steel. In 
mixture, you 


carbon using steel in 


lower the percentage of 


silicon and, if higher silicon iron is not 


used, this will have a tendency to harden 
the resulting casting. 
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He Always Delivers the Goods 


NE of the outstanding characteristics of hu- 

man nature is that which manifests itself 

in the smug belief that each generation is 

superior to that which has gone before. This 
particularly is true when considered in connection 
with the arts and sciences. In a general way prob 
ably this belief is justified, but foundrymen would do 
well before throwing too many bouquets at themselves 
to consider some of the outstanding works of the old 
masters. Along the lines of mass production and 
scientific control, undoubtedly the foundry industry is 
on a higher plane than ever but im _ the 
production of large individual castings, or in the ex 
quisite detail of finish presented in light and fragik 
castings the men who have gone before establishe 
records that in some instances never have been equalle: 
and certainly never have been surpassed. A _ peculiar 
feature of this subject is that the most beautiful ex 
amples of artistic castings in the museums of Americ 
were executed in the Ural district Russia by 
people popularly regarded in our superior occidental! 
minds as at best only semi-civilized. The same hold 
true in connection with brass castings, as any pe 
son who has had an opportunity of examining Jay 
anese works of art can testify. 

The largest and heaviest iron casting on 
was poured near Odessa in the Russian peninsula of tl 
Crimea about 60 years ago. It was estimated 
weigh 600 tons and was poured direct from 48 
American made cupolas erected in the immediate vicii 
ity for the purpose. It was designed for an am 
block for the largest steam hammer ever contemplate 
and the fact that it never was used was due to other 
engineering difficulties that connection wit 
the project. If it served no other purpose it furnish 
an outstanding tribute to the skill of the foundrymar 
and another link in the long chain of evidence support 
ing the claim that the foundryman is willing ar 
competent to meet any and all demands of the 
neering profession. 


before, 


of 
C1 


record 


arose in 


ene 


Old time foundrymen may have been crude, uncout! 
and unlettered according to modern standards, but cer- 
tainly not more so and probably not to such an extent 
as their contemporaries in any other branch of eng’- 
neering at any given period. The application of the 


steam engine was delayed for many years after its 
successful inception, not through inability of — the 
foundryman to produce the necessary castings, 


because no machine tools were available to finish then 


accurately to dimension. Not a single one of 
cylinders of James Watt’s pumping engines was bored 
straight or truly round. He complained often | 
bitterly of their lack of efficiency due to the 
that it was impossible to secure a tight fit for his pis 
tons In addition to not being straight in the 


the right angle axes of the cylinders varied at time 


the extent of I/ inch, 


In recent vears the introduction of the auton 


furnished additional testimony to the mechanical 
metallurgical knowledge, ingenuity and resourceful 


the 


desion 


successtully 
and 


the foundryman in 
stringent 
}* sedi bv 


ot meeting 
intricacy of 


The foundryman 


S] ecifications 
designing engineers. 


not be a shining light in the generally accepted m« 
ing of the term; he may not be in the front rank w 
the medals are distributed, but he has one outsta! 
ing qualification that deserves consideration—he always 


delivers the goods. 














Trade Outlook in the Foundry Industry 


ORMAL 
to the 


holiday pause is the term applied 
slackening off during the closing 
weeks of December in practically all lines 
of foundry activity, but more particularly 
in the automotive and malleable branches. W hat- 


ever the explanation, the fact remains that found- 
ry operations have been lighter during the last 


few weeks of the year. Similarly, 
fuel and metal have not 
has the inquiry been as active as in the period 
immediately preceding Dec. 15. Probably 60 per 
cent of the iron foundries have placed contracts for 
pig iron covering the first quarter. 

A great number of smaller found 
ries and jobbing shops are num 
bered among the 40 per cent or 
more who have not purchased tron 
for the first three months of 1923. 
This percentage is enormously in 
creased when a count is made of those which have 
ordered iron for the entire first half of the year. 
Furnaces and customers alike have been reluctant 


the purchases of 
been as extensive, nor 


Clean Slate 
To Start 


Ohio State Foundrymen’s association, foundry op- 
erations increased from 61.4 per cent in October 
to 63.3 per cent in November. Stove and furnace 
foundries have continued to maintain a high 
of production, as have most of the jobbing 
particularly those handling light and medium gray 
iron work. Malleable production dropped off slight 
ly in December, more strongly toward the close 
but an increase is expected in January. Automo 
tive shops with a few notable exceptions were prac- 
tically idle during the _ two weeks of the year; 
but the opportunity was appreciated to put equip 
ment in shape for 1923 production. 
Two leaders among the 
which utilized a large 
castings achieved high 
the year just past and both are trans 
agencies. \ccording to 
Industries, automobile 
200,000 mark, 
2,500,000 
schedules 


scale 


shops, 


industries 
tonnage olf 
records for 


Finished 
Strong 


portation 
Automotive 
production in November passed the 
bringing the probable total for the year to 
passenger automobiles and trucks. [carly 
for the 














where the demand has increased 

th as great rapidity as has the consumption of 
he output. Basing their belief upon these factors, 
strengthening prices are predicted by a great num- 
ber of those in daily touch with the market. Coke 
rices, too, are slightly higher, but deliveries con 
nue good. ; 


pig iron producers, 


\With the improvement in operat 

ing conditions through the fall and 

Labor Less early winter, the number of work 
Plentiful men employed has increased steadi 
lv. According to the department 

of labor, October showed an in 

ease over September of 5.1 per cent in the num 
of men employed in the foundry and machine 


op field. In November another increase of 4.7 

r cent is marked. The available supply of labor 

is been dwindling in many centers, and a shift 

¢ and efforts to entice men from one territory 

another have been noted during December. Pat- 

rn makers and molders alike have been in de- 
] 


ind, notably in foundry centers in Michigan 
stove and automobile industries have 
een active and castings demand has been strong. 

Ohio, according to statistics compiled by the 


some 
] 
here the 
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to go beyond new year 
the first three promise a con 
months; many Prices of Raw Material for Foundry Use tinuation of the 
ascribing their CORRECTED TO DEC. 26 high rate ol 
attitude to dis- Iron Scrap production, The 
on ’ _— : N 2 Foundry, Valley......$26.00 to 27.00 Heavy melting steel, Valley. .$20.75 to 21.25 he ' - 

1 y $ x , y-+3 other in ry 
trust ol the con N 2 Southern, Birmingham 23.00 to 25.00 Heavy melting steel, Pitts 20.50 to 21 00 : dust - 
ditions Ss h ou ] d No. 2 Foundry, Chicago.... 28.00 to 28.50 Heavy melting steel, Chicago 17.25 to 75 mentio ned, 18 

No. 2 Foundry, Philadelphia. 28.00 to 29 Stove plate, Chicago 18.50 to 19 00 , 
another coal No. 2 Foundry, Buffalo...... 26.00 to 27.00 No. 1 cast, Chicago...... | 22.75 to 23.25 the ulroads, 
. - SR Are 24.50 to 25.00 No. 1 cast, Philadelphia. ..... 20.00 to 21.00 : 
strike contront Basic Valles aeinedeen 26.00 No. 1 onat. Sineiadeens 20.00 to 23 00 which collective 
+ > ~ , : Malleable, Chicago.......... 28.00 to 28.50 No 1 cast, Buffalo 21.00 to 22.00 , . ety > ‘ 
he country i in Malleable, Buffalo.......... , 26.00 Car wheels, iron, Pittsburgh... 21.50 to 22.00 ly constitute * 
the spring. \V\ ith Cok Car wheels, iron, Chicago... 23.50 to 24.00 large customer 
t] . seca | . . oKe Railroad malleable, Chicago 23.00 to 24.00 . ; ° 
tne great 5 in- ( iellsville foundry, coke... .$8.50 to 9 00 Agricultural mal., Chicago... 23.00 to 24.00 tor castin gs 
crease d melt Wise county foundry, coke.... 8.00 to 8.50 Railroad malleable, Buffalo.. 20.00 to 21.00 hx ith fi Tr new 
luring the clos- work and for re- 
ing months ol pairs. Although 
ie year, naturally a greater tonnage of iron has buying dropped away during the last few weeks 
een purchased; but few foundries have acquired of the year 1922, Railway Age states that the 
stock sufficient to last beyond a few weeks. This orders for freight cars placed during the first 11 
mdition likewise prevails in the yards of many months of the year totaled higher than any previ 


ous 12-month period since 1916. <A total of 139,- 


257 fr eight cars were ordered up to Dec. 1 and 
this, compared to the 1921 total of 23,346 demon 
strates the great increase. The total shown for 
November was slightly less than that for the previ 
ous month, but a high average was maintained 


been large for the 
indicate 


locomotive purchases, too, have 


past year, while inquiries further buying 


early im 1923. Large inquiries for new cars are 
also extant, one statement showing over 45,000 
cars on inquiry before Chicago and western car 


of the 
are placing contracts for 
Plumbing 
are operating at a fair rate and 
activity is increasing among other 
lines of nonferrous « manu 
facture. Prices on nonferrous 


builders at the close year. 


facturers 


Implement manu 
castings 
brass foundries 


goods 


Brass Shops 
Active 


‘“astings 


metals, based on New York quota 
tions in the Daily Metal Trade of Dec. 26, fol- 
lows: Casting copper, 14.25c; electrolytic copper, 
14.62\%c; lead, 7.25c; Straits tin, 38.624%c; antimony, 


6.30 
price, 23.50c to 
21.50c. Zine 


to 6.35c; aluminum, No. 12 alloy, 
23.70c and open market, 


is 7.00c, E. St. Louis, Il. 


producers’ 
A 5 ie to 




















Comings and Goings of Foundrymen 








McGRAIL has been 
superintend- 
foundries for the West 
Air Brake Co., Wil- 
to succeed Samuel D. Sleeth 
70th 


RANK J. 
appointed general 
ent ol 
inghouse 
Pa. 
retired 


merding, 


who December 5 on_ his 


after nearly 60 active and 


the Mr. 


Provide nce, R. & 


birthday years 


continuous service in foundry. 
McGrail 


Dec« mber 


born in 
1876, 


was 
ll, 


school course, afterward supplemented by 


and after a grammar 
an evening high school course, he enterd 


H. En 


Providence, R. ies where he 


the shops of the George Corliss 


gine Co., 
apprenticeship in the 


served a 7-year 


machine shop, pattern shop and foundry 
in the manner prescribed by the company. 


Aiter 


experience as a 


nine years of practical foundry 


journeyman molder, an 
experience that embraced every section ol! 
United and E 


States several [uropean 
he was appointed general tore 


the 
countris 
man of the Worthington Pump Co.'s found 


ry, Harrison, N. J.,a cot 


three veat Sines 


nection 
that time he has 


foundry superintendent 


lation and 


Mech inical 


sSoc 


H. P. Kreulen, Bethlehem Steel Co., 


iddressed a meeting of the Wisconsin 
Found n’s association at the Hotel 
Pfiste Monda Nov. 28. William J. 


association. 


made su 
Martin 


Robin- 


inson has been 
the A, E. 
Mr. 


Foundry Co., Milwauk« 


son formerly was associated with th 
Waterloo Gas Engine Co Waterloo, 
lowa 

F. B. Sweet, who the past seven 
years has been superintendent the 
foundry department for the  Saco- 
Lowell Shops, Lowell, Mass., S 
been made superintendent of the V1 
can Foundry Co., Ambler, Pa 


E. R. Ritter has been made secre- 


charge of manufac- 


tary-treasurer in 

ture for the Cincinnati Aluminum Cast- 
ing Co., Cincinnati. Mr. Ritter for- 
merly was president of the Hill & 


Cincinnati, 


Co., 


Griffith producer of 





The Foundry 1922 
Index 


+HE complete listing of all 
T articles published during 1922, 
vith cross references and an au- 
thors’ index has been prepared and 


This 


subscriber 


is now ready for distribution. 











will be sent free to any 

who makes request for a copy to 
the Circulation Department, THE 
Founpry, Cleveland. 
foundry supplies, and previous to that 
time was superintendent for the Lun- 
kenheimer Co., of that city. 

Herbert M. Ramp has been made 
superintendent of foundries for the 



























































FRANK J. McGRAIL 


Advance plant in 


Rumely Co. at its 
LaPorte, Ind. 


intendent of foundries 


Mr. Ramp was super 


for the Ameri- 


can Locomotive Co., Dunkirk, N. Y., 
during the past five years. 

Ernest Jarvis has resigned his 
position as superintendent of found- 
ries and rolling mills for the McNab 
& Harlan Mfg. Co., Patterson, N. | ss 
effective Jan. 1. Mr. Jarvis expects to 


sail Jan. 15 for a cruise covering ports 


f South and Central America On 
his return, he will engage in consulting 


metallurgical engineering 


M. W. Zeman of Paris, general 


ropean director of the Osborn Mfg. Co., 
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practice, 


Eu- 





United States 

Mr. Zeman 
remain United States 
He states that the found- 


for the 
Dec. 6. 


in the 


Cleveiand, sailed 
the M AJESTIC 


expects to 


on 


until spring. 


rv equipment business in France and 
Belgium is somewhz; ‘etter but that 
American exporters are handicapped 
by the weakness of the franc. 

Grant Hubley, vice president’ in 
charge of sales of the Oil Well Sup- 


ply Co., Pittsburgh and Oil City, Pa., 
has been promoted to the position of 
vice president and general manager 
of the company to succeed the lat 


Louis C. Sands. D. J. Brown, treas- 
urer, succeeds Mr. Hubley as _ vice 
president in charge of sales; S. Clarke 


Reed, secretary, is elected vice president 
m * 
manager, succeeds Mr 
and J. F. Hunter 


Mr. Reed as secretary. 


in charge of branch 


Cc! edit 


stores; 
Burns, 
brown as treasure c. 
Thom 


succeeds 


as Fleming Jr. is vice president in 


and H \ 


treasurer. 


charge or production, 


Boschert is assistant 






New England Foundry- 
men View Films 


film showing the process of mak 








ing centrifugal ast 
chief entertainment at t 
Ne 
association 


» 
Bosto 


nished the 
: 
regular December meeting of 


Foundrymen’s 


Dec. 13 at 


England 
which was held the 


Athl t1¢ 


unusual 


show S 


ugal molding practice of the United 
States Cast Iron Pipe Co., Burlingto 
N. J. Several other industrial filn 
also were shown. One, called tl 


“Conquest of the Forest,” a complete 
story of the manufacture of lumb 
emphasized the use of modern machi! 


ery, especially electrically driven n 


chinery. This film was presented 
the General Electric Co., Schenecta 


N. Y. The president, E 
appointed the 


H. Balla: 


nominating committ 


to make nominations for officers for 
1923. Election of the officers 
take place at the January meeting 


Hold December Meeting 
The 


City 


fourth meeting of the € 


association 5 


Foundrymen’s 


held in the Chamber of Commer 
Moline, Dec. 18. Frank D. ( 
foundry engineer, Chicago, delive 


an illustrated address on foundry 


Further grow 
throu 


sign and construction. 


of the association is sought 

















January 1, 1923 


the appointment of a membership com- 


mittee comprising: P. T. Bancroatt, 


East Moline, chairman; William Seif- 
fert, Moline; Roy Schofer, Rock Is- 


> 


Reading, Davenport; R. 


Bettendort. 


land; A. K. 
IL. Eichman, 


Otther committees appointed include 


committee made up ol 
following: E. H. 
man; A. C. Howard; | 
Kennedy. 


employment 


fellow ship ] 
fellow { [ 
Heartlein, 


Mitchell; 


The interest of the 


the chair- 
eon 
Dave 


association in problems 43 


evidenced in a new committee on ap- 
prenticeship which includes the follow- 
ing: F. W. Kirby, chairman; E. A. 


Gullburg; H. E. Alex; C. E. White; 

















Carl | Shields. 
Obituary 
Samuel Reed, for many years asso- 
ciated with the Love Brothers, Aurora, 
t Ill., as manager of their Aurora foundry, 
ed the forepart November. 
Fred A. Marsh, general purchasing 
iwent, Link-Belt Co Chicago, died 
ddenly at his home, 6436 Greenwood 
| Ave., Chicago, Dec. 11, aged 52 years. 
vir Marsh had been afhliated with 
Link-Beit Co. for ove 3 ears 
ie Was an organ ‘ | Purchasing 
- ents association ¢ ( is Was 
s first president 1 fo sO vears 
s a director of t Natio Asso 
ition of Purchasi \ S 
Florence McCarthy, « of the pioneer 
eable toundrym« ( the west died 
, Octol ist m 7 home on Ash 
d, ( He was m 
Ire 1 on December 25, 1844 and 
e with his parents and one broth 
liam H., to the United States in 1855 
family settled in Naugatuck, Conn 
5 re th boy at the age of 13 began 
king occasionally in the malleable 
* mdry of Tuttle & Whittemore. At 
he was employed regularly as a core 
ker and afterward served as molder, 
tternmaker and melter. He eventually 
ume assistant superintendent and in 1874 
transferred to Chicago to take charge 
the foundry of the Chicago Malleable 
Co. in which Tuttle & Whitt 
- e were then interested. Mr Mc 
thy continued as foundry superintendent 
the Chicago Malleable Iron Co., and 
equently of the National Malleable 
~ tings Co., at Chicago until the death 
> his son Florence in 1909, when he 
red from active work. In 1873 he 
: mirried Miss Maria Butler of Nauga- 


he nine children born 


William F., 


Conn., and of t 


the union six survive, 


xander J., George H., and Lillian of 
cago, Mrs. H. F. Maginn, Butte, 
Mont. and Mrs. H. J. MecNicholls, St. 
lis. Mrs. McCarthy died in 1921. 


THE FOUNDRY 


Philadelphia Equipment 
Maker Is Dead 


Joseph S. Hubbs, manufac- 


{ veteran 


turer of foundry supplies and equip- 
ment, died of pneumonia on Dec. 8 
while on a visit to his daughter Mrs 


George W. Bahlinger, Trenton, N. J. 
old 
vears had been a member of the firm 
of J. W Philadelphia. 


Mr. Hibbs learned the trade ot stove 


He was 79 years and for 30 


Paxson Co., 


molding with the Liebrandt & Mc- 
Dowell Stove Lo Philadelphia and 
had attained to th position of! found- 
rv foreman when he enlisted in the 


1862 and served through- 


Un 
out 


1On army in 


the duration of the civil war. Upon 











TOHN H. HIBBS 
his discharge from the army he re 
turned to Philadelphia and _ entered 


his 
accepted a position 


the S 


foundry business on own ac- 


Later he 


the 
count. 


manager tor Obermay 


a> sales 


incinnati and afterward 


the 


er Co., at (¢ 
had 


charge of Chicago office of 


the same company. At one time h¢ 
served as foreman for the George 
B. Ives Foundry Co., Montreal. 
Thirty years ago he joined the J. W. 


Paxson Co Philadelphia, as salesman 


and assistant general manager in di- 
rect charge of the traffic department. 
The late Mr. Hibbs was a member 
of the Manufacturers’ Club, American 
and Philadelphia Foundrymen’s asso- 


Mechan- 
Institute of 


ciations, American Society of 
Engineers, American 
Metallurgical 


Ceramic 


ical 
and Engineers, 
Traffic 


Acad- 


Mining 


American society, 


Managers association, American 


emy of Political and Social Science, 


Pennsylvania Museum and School of 


Industrial Art, and the Pennsylvania 
Academy of Fine Arts. He is survived 
by one daughter, Mrs. George W. 
Bahlinger, Trenton, N. J ind one 
son, Frank C. Hibbs, Philadelphia 


Disintezrates Slag for 


Cleaning Castings 


Application of slag to cleaning cast- 
ings in a tumbling mill and at the same 
time recovering partic les of iron con 


tained in the slag together with portions 


of the slag in condition to use as an 


abrasive in sandblasting, is accomplished 


by a for which applica 


w, = 


Ot course it 1s 


process patent 
has been made by the invent 


Pa. 


well known that in the past slag has been 


tion 


R. Culp, Reading, 


used in tumbling mills, but it is claimed 
by Mr. Culp that the previous process 
has never successfully cleaned the cast 


ings nor has the recovery of the metallic 


particles of the slag been satisfactory. In 


his method, dry is crushed in a 


slag 


tumbling mill, using a few pigs of iron 


This is done to obtain a quantity of 
small irregular pieces of iron freed from 
the slag, sand and dirt which are drawn 
off by the exhaust. The dust is carried 
to the arrester and the heavier sand, sili 
cates, and fine particles ot iron re de- 
posited in the trap at the base of the 
dust arrester. A quantity of the recovered 


iron equal to the amount jack stars 
generally used are left in tl mill and 
castings are placed in the barrel together 
with approximately a half dozen shovel 
fuls of slag and the milling cont 1 until 
the castings are clean. Duri mill 
ing, the slag will be disp 1 of as 
already described. The part caught 
in the trap can be used f blasting 
In case no exhaust is 1 th lag a 
it is crushed falls out between the 
staves. The proce Is nOW in operation 
it the foundry of the Temple Malleable 
Iron & Steel Co., empl P near 
Re iding and at severa otl ma ible 
iron foundries. 


Gyratory Riddle Works 
Off Lamp Socket 


Equipped with a 1 


3 } se powe! Gen- 
eral Electric motor, either direct or al- 
ternating current, 110 or 220 volt, a 


device 


gyrTa- 
be 


support, 


tory type riddling which can 


suspended from any convenient 
recently has been placed on the market by 
the Lowe Manufacturing Co. 6063 


Wabash Ave., Detroit. A parallel ball bear- 


ing eccentric operated by the armature 
of the motor causes the sifter shaft to 
gyrate at its upper end. The sifter 
bracket is attached to this end directly 
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ized oil is driven into the furnace. changeable parts, ease of adjustment, 
Each port is a small venturi tube rugged construction. The device has 
constricted at the center and flared been developed by the Whiting Corp., 
out at the two ends. The constricted Harvey, Ill, and was subjected to a 
parts of the openings are connected series of exhaustive tests in the plant 


with the interior of the bore through ot that company before it was placed 






































radial apertures on the market. For example a 12 
The fuel, which may take the form inch brake was mounted on a 25 
| of any tuel oil or even tar, is de- horsepower, 550-revolutions per minute 
livered to the bore under a pressure. direct current motor and although the 
of 40 to 60 pounds and forced through motor was stopped 50,000 times at a 
the radial openings against the in- rate of 325 stops per hour, it is stated 
|} coming air or steam, depending on that the brake showed no sign of 
which agent is employed as an atom wear bevond the usual shoe abrasion 
izer. The compressed air or steam is In testing out a number of different 
delivered to the burner at a pressure’ lining materials the one finally — se 
—— lected was not affected when operat 
[ ing with the brake wheel at a dull 
red heat. The average wear indicated 
| 0.0005 inch per 1000 stops with the 
motor running at 1800 revolutions per 
minute 
Che brake arms are so pivoted that 
the shoes releas« equally at all points 
and naturally when the brake is ap 
plied the shoes bear equally at a 
points, resulting in quick action and 
uniiorm wear Brake wheels and 
shoes are interchangeable with _ lik 
parts on the standard foot brake mad 
SHOWING APPLICATION OF VENTURI Py the Whiting Corp. Under ordinar 
TUBE PRINCIPLE ON AN OIL conditions shoe adjustment is onl 
BURNER necessary once a month and then 
. Is accomplished ¢ isily by removing 
that may vary from 30 to 100 pounds. 
; tour cap screws and sliding the shoe 
he velocity Increases as it flows : 
through the ports and reaches its max- ¥ 
imum at the constricted point in each . © ieee professor o . 
‘ * , 
opening. Here it blasts the fuel, atom practice, Stevens Institute of T: 
NEW DESIGN GYRATORY RIDDLE izes drives it through the burner. nology, Hoboken. N. J.. addressed 
a: a meeting of the Philadelph i F indr 


above a ball allt socke bea i”, assuring iCi < rt 
xB : ag ool Develops Crane Brake inen’s association held Dec. 13. on ti 


a steady motion during 1724 gyrations a 





sntenie i Sheil te eR te Wie tikes Among the advantages claimed for manufacture of oxygen and acetyle 
by a hand set screw permitting of eas) the brake shown in the accompanying gas and the use of gas flame in cut 
and rapid change from one size to another lustration are quick action aeaes ting metals 

and is suspended in such a manner p-—-—— cnet 

that th hoveler ha Irce access practi 

cally all round it It is claimed that 

the device ha capacity It one t 

( ( and th i No. 4 riddle wn 

) ! or ton of floo sand 

through q No. 2 I18 yood rim rid 

dle in 4 minutes 





Venturi Tube Burner 


Utilization of the venturi tube pri 
ciple is presented 1 new tvpe of 
oO to er ma ctured the 
| ! \I 1 ( rl { Bro 
I t ect l \ show 
the compa ne illustra 1 it w 
be m 1 that the irner ¢ sists ¢ 
sentiall ot a cylindrical casing con 
taining a central bore closed at the 


outer end and provided on the veriph 


ery with slots parallel to tl axXIs 
of the bor These slots, with the =A Es 











1 


inner. wal t the casing, f y 
pee e casing, form longi THE BRAKE ARMS ARE SO PIVOTED THAT TH 


E SHOES EITHER RELEASE (¢ 
tudinal ports through which the atom BEAR EQUALLY OVER THEIR ENTIRE SURFACI 











osing Weeks Prove Active 


Foundry Equipment Inquiry Is Brisk, Pointing to Increased Buying in the Early 
Months of the New Year—Sand Blast Machinery Sales Are 
Heavy—Export Inquiry Noted 


INETEEN twenty-three will be greeted with 
interest and confidence by foundry equip- 
ment manufacturers. The closing weeks of 
the old year found such an increase in volume 
of inquiry and sales that the most cheerful outlook is 
presented. Among the sales of interest were a num- 
ber involving the export of American foundry machin- 
ery. Recent purchasers of induction furnaces from 
the Ajax Electrothermic Corp., Trenton, N. ]., include 
Johnson Matthey & Co., Ltd., and the National Physi- 
cal Laboratory in England; and the Western Electric 


Co., Chicago; the General Electric Co., Schenectady, 
the Mellon Institute of Industrial Research, Pitts 
burgh and the Bureau of Mines Station, Columbus, 
©. Sobrinos de Portilla, San Juan, P. R., is inquiring 


for crane equipped cars to lift and transport some 
20,000 tons of 24 and 30-inch cast iron pipe for a 
new aqueduct and also is interested in a pressure test- 
ing machine capable of handling pipe of the sizes noted 
F. J. Ryan & Co., Philadelphia, have a contract to in- 
stall a gas-fired annealing furnace at the plant of the 
National Cast Iron Birmingham, Ala. The 
Chicago Iron Foundry Co., Chicago has let a contract 
for an addition, 100 x 100 feet which will give space 
for 60 more molders. P. McGuire is vice president 
and manager. The F. A. Coleman Co., Cleveland, re- 
cently has sold two roller-drawer ovens to the Johnson 
Bronze Co., New Castle, Pa. Peacock Brothers, Ltd., 
179 Delorimier avenue, Montreal, are in the market 
for new or used sand blast equipment capable of 
handling work up to 18 x 36 inches in size. Recent 
sales by the Pangborn Corp., Hagerstown, Md., include 


Pipe Co., 


S 


installations for the Detroit Stove Works, Detroit: 
Everett Steel Co., Everett, Wash., the Portsmouth 
Stove & Range Co., Portsmouth, O.; and Campbell, 


Wyant & Cannon Foundry Co., Muskegon, Mich. W. 
Mayor, Cleveland, is installing six furnaces to supply 
heat to core ovens at the plant of J. B. Clow & Sons, 
oshocton, O., and also is installing seven furnaces 


or drying molds at the same plant. 
. 


Eastern Outlook Bright 

fag OT WITHSTANDING the holidays, a fairly good 
. amount of business has been done the past two weeks 
foundry equipment. One large seller states that December 
cen as a whole was the best in many months, and that th 
itlook for business upon the termination of the inventory 
ison is most encouraging. An encouraging feature at this 
is the marked improvement in foundry operations. Indi 

tive of this growing activity are several contemplated proj 
which will have an even more direct bearing on equip 
buying. One is a new plant at Norfolk, Va., for th 
merican Brakeshoe & Foundry Co., which recently disposed 


its plant in Newark. Plans have not been completed as yet, 


a site of 17 acres has been purchased. Other contemplated 


nstruction includes an addition for the North American 
uundry Corp., Chester, Pa.; a foundry for the C. B. Bohn 

Detroit, and an extension said to include additional 
undry space for Jenkins Bros., Bridgeport, Conn., manu 
turers of valves and fittings. Recent orders include a 
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10-ton 
chine 
.. 


ladle 
Conn. ; 
W. 


for 


Farrell Fi 


barrel for the 


the 
tumbling 
® %. 


American 


Ma 


Salem 


helical geared for undry & 


Co., Ansonia, a 
plant of the E. Bliss 
ladle the 
going to the Whiting Corp., Harvey, IIl. 


Co. 


and a 7-ton bottom 
Lox 


The American Loco 


poured 
geared crane motive C ll 
some other ftound: 
N \ p! nt 
Jersey City, has purchased a sand mixer frot 


& Machine Co., Wilkes 


astings © being 


motive also has closed on 


principally for its 


Co., 


Schenec tady, 


Foundry 


tec | ( 


Bar 3 


o., which is reorganized 


Steel Castings Co. has purchased a mixer frot 
Enginee to 


s] 


t 
i 


ring Co., Chicago, and is come into th 


ortly for additional equipment, including 
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is the 
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equipment 
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Early Inquiry Rife in Pittsburgh 
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foundry equipment sellers in the 


the tangible form of numerous for small to 
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equipment inven 


W. 
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making 
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flasks, 
for 
The 


a dis 


are out for foundries 


suppli 


[wo oO 


inquiries are in fast f and 


small equipment such as lathes, riddles, et 


three sand mixing outfits are up consideration as are one 


or two cupolas, core ovens, ete. Stroh el Hardening 


k grinder. Included in 
recent flask purchasers is the Drav & Mie 
1ed to 
lucted o1 
\ lesired for lace nt . | 117 

v are desired tor replacements or to add to equipment now i 
N flasks 
mn demand 


to 


Process Co.. Pittsburgh, closed on 


the list of 


' 


Flask business just now small 


appears to be confu 


where experimental work is being con where a 


rey 


usec. 


» recent purchases of are against larger pro 


ductir Practically no exists for air compressor 


light 
Pittsburgh 
Pittsburgh 
and the Black 


"1 
al LIKCWIS¢ 


the 
the 


and sales of wheelbarrows foundries 


are 


Recent purchasers of electric furnaces from 


Electric Furnace Corp., Pittsburgh, include 
Valve & Con Pittsburgh 
wood Electric Steel Corp., Parkersburg, W. Va. The Westing 
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Alliance, O., but so far as reported the Advance Foundry C cupola for shipment to Paris, France. The Lehigh Coal Co., 


7 
f 
Dayton, O., has not closed on its 15-ton used crane. Philadelphia, has bought 
, Di Proj maker. The American Steel Foundries has purchased from 
hucago istrict 'roject mstruction , ; 
—_ . pew Ss the Whiting Corp. 






a 48-inch cupola from the same 





5 three-ton yard trucks. Crane sales by 





his manufacturer include a 5-ton single I-beam, 15-foot span 





NGINEERS and architects have a number of projects 






under way and others are being held off until after th to the LaBelle Iron Works, Wheeling, W. Va.; to the General 
first of the year, the promise bejng for an active season Electric Co., Schenectady, N. Y., four 2-ton pillar cranes, 
of building and enlargement of existing foundry structures in two 3-ton, one 5-ton and one 8-ton pillar cranes; H. Humphrey 





the coming year. Molding machines are being bought widely ia © Son., Joliet, Ill, 10-ton electric, 30-foot span. The May 


r lot nard lectric Steel Casting Co. and the Sivyer Steel Casting 
\s ; 





small lots and single machines and a number ot larg: 
through Chicago shops. An interesting recent Co., Milwaukee have purchased sand blast equipment from the 










are now gol 
by the Whiting Corp., Harvey, Ill, is that of a 60-inch Pangborn Corp., Hagerstown, Md. 








What the Foundries Are Doing 


Activities of the Gray Iron, Malleable, Steel and Brass Shops 
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Two f buil ot plant the John T. Young Co., Norw . or 440 volts and the direct current 220 volts 

were affecte ( n cturer of heaters I Portland Single speed control is used and the motors e 
e Mathieu I iry ( Benton irbor, ( ny has taken over the entire business with of standard make. All gearing is inclosed, du 

ted a few ye i ts, patents ide marks and good will proof and arranged for internal lubrication. A 
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The Cornell-Baxter Foundry Supply Co., sive alterations have been going on at the be pr 






with $5000 Portland foundry for many months, new equip- tracks for short travel. 





Cleveland, has been incorporated 





